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im^m 1 ] 3- Kit siJi:T3ip.nT < ^^mmmm 
fig-rsuxhft^#gt. 

HufEU X Hc<fc ♦)SltlJo/cia®f'— O£035C»® 
[000 1] 

©/vya>'^icT#fiR*n/-c:JS:«;&. pdl (^-v^ia 
[0002] 

PDL (-?-$^i3J^mi§) mt^^m-S£tirc:Sc so 



^) /S C S I/GP I B/S^U7';U/-lr>ha:::^'y; 

±ife.n5) tc<fc»)Sttii»3. ^ttiiofcPOL^r^r 

[0 0 0 3] CC-pl-3 PDLC0're^e5:S:feCDi:LT 
{±, Adobe ttOP o s t S c r i p t 

mmm} ^Xer ox mm') ttO I n t e r p r e s 

[0 0 0 4] Sfc«jfi{i*^— o«?^^K:^rieoyu > 

tc— ^WtCvX^-afia^JgfiRLT. ^X^f-iS^^y 
[0005] m2 tcfie*P<D®^S!lSSB«0:rn 

^^^^■To m3km<Dmm9mmmTHi. &m£4 0 0 

d p 1 (d o t / i n c h) XAS^^XCO 1 ^~i^<D 
y;l^-<-immmy^'ev-tLT:ii. =.mX'4?iii/U 

»i, K (M) . Y (-TJia-) , M (v-tf>^f) i: c 

[0 0 0 6] -mmc. r.m<omm}i^'j-^^mm 

8 tr>y h-e2 5 epg^^l^^. iii^«^)«-&{C«K 
(M) ^ Y (-fxa-) . M (T-lf>^) i:c 0>T 

«ae«|:&t.<Di:LT^tfe>nSo SrciS^TtiDTPcO 

mmxti^m x4^^:^-. x':^^;i/x^;i/* 

a > >5^T y -!r- 5/ 3 H J; D *635ra* 

[0 0 0 7] m^lr£. tSfffibfcAd o b ett<OP o s t 
Script Level 2T*{4, C I E^— XtOfeSS 
(C I E 1 93 1 (XYZ) ^fficoXYZ. C I E 1 

9 7 6 (L* a* b* ) ^^©L* a* b" , iSlIE^n 
fcR (V>y K) G (^y-^) B ^ffliORG 



(3) 
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/W;^*^l$Ox-'WXRG B. •r>'WXK (H) Y (-f 
xn— ) M (-r^y^) C (v'Tiy) ^(DftStDlta 

[0 0 0 8] ccx'PDLyr^>vt.Lx^n^rim^ 
^^^m^n-omm^m^mK)^tsmcit. c i e'^- 

XO-fe2gHlCjt^bT{i^TC I EH$iJg![#-e£SX YZ 
«^©$$cO}^JCT 1^— v'«DPDL7r-l';Hi:IX!3ji io 

[0 0 0 9] mn±m<omic i ^-5^<D3t«t-«»os 

[0 0 10] 0IJ;^tf. — flSW^T^-'WXRG BA-'ev^/^ 20 

[0 0 11] c = 1 . 0- r e d (R) 
m= 1 . 0 — green (G) 
y = 1 . 0-b 1 u e (B) 
k =m In (c , m, y) 

C=min (1. 0. max (0. 0. c— UCR 
(k) ) ) 

M = m i n (1. 0. max (0. 0, m— UCR 30 
(k) ) ) 

Y=min (1. 0, max (0. 0, y — UCR 
(k) ) ) 

K=m in (1. 0, max (0. 0, BG (k))) 
CCT', BG (k) hUCR (k) {±. ^n^nSRS^ 

jSibis4:ucr (Tfe^^) mm.x^K>. <in&<DHSt 

[0 0 12] CCt?a— laW^v^/WXRGB^^e.-r/^ 

-rxKYMCNco^^^^i^jas^^bfcA^ m^^m *o 

[0 0 13] i^tzm^rjmmxtsmm.\c^*)Xij-^nrc 
mmmm^i^-^:icm p d l T*i4fsmic^^-p#. 7 r 



T. iiiiS^aSISfiH#«v'/^-l'Xtcfl(#Ufc:fe^Sam 
[0 0 14] mX\t. !ttgB¥3-2 8 9 2 6 S^i^ffitC 

ntmm^m\ciciLx. is^A^bSBtctt^-rsR. 

G, BtlOfe^F^tCTH^-r'— ^f^^tj-KO. gtJISJo 

StMX. Y, Ztc^^L. ^tomc I E 1 9 7 6 L 
*. a* , b* IC^^LT. fiig (gamu t) V<yg=- 

^f) , C izyT» tS:iI<D-f>^<DmRZfK (H) 

[0 0 1 5] — :^r, A d o b ettCOP o s t S c r i p 
t Level 2©S|glci3VTfel^1i:Q:«t^c05!j^— 

•^y'^'>ifmm(Dmmti^nt>tix^*}. :^-^x^=I>vfa. 

jgfig*eWi:U Po s t S c r i p ty r^j]/^^m 

X;'3^Blcfefi£Lfc€i^^«r7^/WXlcte#L:&v^C I 
E^— XCDHfiJSJfiitC^glLTP o s t S c r 1 p t 7 

rt'/i/^^^u, iii»^IIlass^llT'Bi«sJgF,a/^^^D.a 

^ffomcit. C I E-<— XcO^^-U^^^'UVi^* 

»Amt;^Bii:flc# Ltc&^m^(o^^m^^mmRxs 
t]mm^m^^<Dy u-j^ti^mmt£nx\>^^o 

[0 0 16] ^fc. ajfi^SOTPy^h-^xT^— A* 

^y y 7 h >i7xr*^am^ tis^tc* 

•oX^tCo <1CT*7— T^— i^^y h->X-rA®f^« 
W^fe<Oi:LT{*A p p 1 e1±«C o 1 o r S y n c-^ 

E F itttDE f I c o 1 o r^*^^«fe.nSo <:ne><D 

i]=7—^it^—i^:f--y\''yy.7-L.\zm^-'<bnx\^^i3=7— 
ra (^J^ffC I E 1 9 7 6 L* , a* , b* -^X, 
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Co 0 1 7] 

c coi: -9 ^m^mmmmxi^t. m^^mc p d l com^m 

coo 1 8] ea^tf. 31SPDLT*«^nS^ffl^Jgg 

coo 19] Lfj^v. I ^—>^<D:sc9(Dms^^ti^7.=^ 
^ ^-^T^SI^iK 0 A:^ ^ txfc ^ X ^ -co g ^iH^Tfe 

Co 0 2 0] 0IJx.tf. 400dpi (dot/inc 
h) -eA S-y-^rXtD 1 ^—v^coy v^a®ffi;^-tU 

(8e^yh) i:-r^i:3 2^:^jr/Wh<7)S«;6^igSgTfe 
0. ^/c;^?^-B^(DJl'&T'tA. K (H) . Y (-t'xn 

-) . M (v-tf>'^) (i^r:/) £0 4feo^— 

1 2 8 X 1 06 tulEU/'cIf ^e^P^S^cOSICOill^ 

CO 0 2 1] ^rcmtm^imt,cr^.\.rcmrsmm9!}^m 
SHTti. s*6^tc p D L (Dm^mm^n^^^mmmm^ 

^^-a-^ifCi:. fc^StJ^e^nrcili^AtH^Htc^^UTO 



Co 0 2 2] IpI^lcMIBUrcAd o b e ttco P o s t S 
c r i p t Level 2 Oll^tC:|3V^Tfi. — OCD K 

10 ^n^ns^ ^ti'^-^-j^z^ ^^m^^j&^w t ^mmm 

:^ V ^ > ja^ti^f ^tc^r^*^*^;b^ o T b ^ ^9 o 
CO 0 2 3] l^mtC:;??^— :/^>'hi/X7^A^V^ 

"5 ^ — V ^ > y 37 u - A y - ^ y 37 h r> X z :jo V ^ 
Tt. ®^:&:^^--^^y^>^MS^5[iSbA^fii#tLTV> 

30 rcommiitvy h^x,Ticmt>ri^^'t(Dti'y^—^y 

CO 0 2 4] *fc. I^^^F^^ti. ^ISOS^^Igr^iP 
CO 0 2 5] ia^THiDTP(D>'N— F'>aiT/y:7h'> 

mmmm^i^'^^mi>PTiLTHmmcmmx^. yr 

^^tc {i: ^tc^^n^S^^^^^ ^^^^^ 

mLxsmmmmu p d l tcT^46^n/cAai:^«B 

ma^Htc^st^Tti. ^necoPDLfBjS;&ft?»^LTiii 

50 mmm^xmmm^'fioo wm^^xw^^mm^^ 
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[0 0 2 6] «fc, ii^-mm^ji^^^omai. ±m 
7 4 6 o^'iimicrmm-stiri^^^ccDi. 

^ rs.-n^X^\.t. * U -OB'M^ BWtc D C 

T«:S*i; Lfc J P E G^c7)ili#^ff«S73^*^Sffl^tlT 

[0 0 2 73 *fc. 'RfM¥4-6 3 0 6 4^i;j^-e{4, 

-So 

[0 0 2 8] $/-c. 3i:^/iiaiii^«i:a^®®ig5{c*5V> 

[0029] LA-> L±fB^it3l5C0 C O * ^afilMaSB 

mtD^rBmmm.Rzfmmmmmxi.fj-'mmmmT^-r. 
mr'mm^m^n-orcmm'f—S'icni^rii, :^tiri— 

Rxfmmmmm^w^mmr'- ^tx. xmrn^^^mm 40 

[0 0 3 0] mn:^m ( 1 ^^-v^) ^m^t^mmmm 
it. :sc^/wmmm. mBmm. s^sh^is? tickets 



^(ox-^K). ^rcuhh.E<r>w^zm.x^mnmxibK> 
nLx\.tm^mmmmf"j&mx&^t)\ i^-^mmm&\.t 

[0 0 3 1] *3t5, !i(Dmic'tti^tis^(om^^^m 
mmARxfmmmmA^m-:>mm^micicii,x:^m(OM 

p>m»m^mm'tx^<Dmm'^uw^tirz^mx'':/v > 

*^jM6.n. ^ti'etx<Dm^ic$>r>tcmicx^ti'ei\(Dm 

^^xh^o 

[0 0 3 2] m^if. X4^-v-^t?^*L®Jofcg^a4'{C 

ifm^fi^^^. mmm^mmti^m^iszo 0/4 0 oi^ 

-a-tCfcVTfe. ±X(Omi^\Cii\^X2 0 0i^X{±4 0 O 

mm^xmmmm^^o^ic. z oo m.mm<Dm^i,±. 
:$i:^(om$fitimmx'i,i^<^-orzK>. f^—yv—><o:Sc 

[0 0 3 3] )5.imMm/-:f^)^^^—iSiEX\<t. 

[0 0 3 4] ^CT'. ^Sl^coeWfi, «StOS^ofc 

[0 0 3 5] $rc2j:«B^tDgMtt. fe^H^^SftaSLt; 
[0 0 3 6] mrc:^^m(DE&Ht. 
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[0 0 3 7] sfc*^B^<oswa. msi(omtsi^mmx 
7 -c i^x ^ ^ -^^mmmxmti&xf k a — r 

[0 0 3 8] *f£*%Bg(Daw{i. ^n^ns^ofc^ « 

[0 0 3 9] $;rc:*S|0^£DBm, 
[0 0 4 0] 

hfffig^ISi: > Bute U X b J: (3 fcH^T*— 

iiiiggig^iJi3=i- Fit ^sitasi 0 ^<osttos s 

[0 0 4 1] 
[00 4 2] 

SfiE'^So 50 



10 

[00 4 3] mmm i d 0 1 {4*^Bj<Dig 1 

dobett© PostScript -^X e 

r o xtt© Interpress (ggSKS) it. iB® 

[0 0 4 4] n 1 <ommm<ommmm^^<ommmm^ 

®;3t*5V^Ta. PDL:7r')';V^ft?!B3LT*-f, ^ti 

<fc ^ ^ A 9-J&RfO;i-:ri^x ^ h *«*>«:S^-r«jtt*<0 
««lC^oTV^«o H^ffi«^H±(0{Si«{i (xmi 
n, ymln), (xmax, ymax) CO^^lC^"^^ 
*<T'#. «fiE{co»/^T{i^x^-iii«S> 

#^ fe^M<DStttcol/^T{i. C I E X«DH$iJ^{B 
XYZ. t'/WXKYMC, •7^/'?'<XRG B^iftCtt) 

«^n, A^-tcou^T«s®sp»g^S3*^rtgpfigtci^ 
[00 4 5] S^MM^aiS^fTV^:*-:?"-:^! ^ h y X h i: 
[0 0 4 6] ^ 1 (ommmiz^^^rit. mmmy^^v— 

i:LT-7;l';<^:l)— ^i^opi^ffl^^-U-e a~6 d 

7^— ^f:</^30tt. '>*fttCvX:5f^'i'X^n/j:>'^ 

hv>yyfcLTJlP,8/^^aiS«rt7V\ K. Y. 
bT C OB^ffl ;?<^:U — 6a~6d tc— ^WtCfatt^S 
5„ 7;1/P<^U-<D«^, fi?IJ;^{f. K (M) . Y (-Tni 
n— ) . M (v-lf^^J) ^LTC ('>T» Ofe^P^lc 

e <y h. 4 0 0 d p 1 (d o t/ i n c h) (OmmA^ 
if&A3-9-l'X (2 9 7mmX4 2 0 mm) tOiS^^&IE 
tim3t5SiB#>«tU — 6C0^«{i 1 2 8;^:«f/^-Y 

So 

[0 0 4 7] *:^i^xi^ h UX h*-'e>'7X^i^'«'X2n 

fz^u h^yytv-zmmy^n^mm^n^mat. m 
mmm^m<Dmi>^\^f£^ (x = o. y = o) coiSLmtf^^ 

xysmc 1 X+-W^-r>cri:tC::t:ri^x>> hcO^SE?: 
IS'^T. i,l,:tyi^Jii'h<0^i)mWiiEt\tc^^iS. 

^(D^^yi^x.i' hicm^rmmy^m9sm^ff\'\ 
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CO 0 4 8] 1 7.4^-V>"7-l'>tC#a-rs 

[0 0 4 9] *ia{tJaSSHT't±. tuiBJg^iaS^r^f ^ 
fe^H (CCT-ttT^/WXKYMC) ti^l-O^X^— H 

[0 0 5 0] s-rjgga/^^ssastcfSLT. *is^5aa 
TfiT'-'^-fxKYMc) &L!fV(o^7,^—mm^m<omm 

[00 5 1] ^^m^mmm^m u x h tc u x h ^n/c 
^^m^(o^i^mitnt>ti-r. p d l 7r I'/bicrj^ 

mm9!}M^m.(ow-ommm ;^^:U— ewYMctcs^br 
s fcii c I E X Y z <o^{±. ^n-^'n*^ y m c coh 

[0 0 5 2] CW^tJC LT 1^—S^©^T<DX+-V>'^ 
[0 0 5 3] SgB5Q,a^lcS%Sfe^racDil14*}toBi 

[0 0 5 4] LujKDmic. mmmr^^m3icxt)mmm 

t>ti. mmm^mt-^ e mmmmmmicM l t31«/iri 
SBM^i o^^>LTiB®m:^iB)M8{s^«:m:^-r-So 

{±. SiJ®lHlJ^5tc5>fbTiffl^-r-^tll*}§^^aiL. la 

mm:^'ev—6 p^commf—^ itmm-^ :x:>--7 x-x 

#IS7^:n-SEbTIIiiR?gfiK^BK*fLTm:^^nSo t 
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te^, ^n^st?rciii®-Y>'^-7x-x#®7{i. 

7 X -X#g 7 cDBi«!-r- ai:^«^ 8 Rtf feSK e 

U-6<OBifiKJS^35P^©gfe/jN5:& (x = 0. y = 0) 
<0{4B3b^?>x7?fBitc 1 X+-v>-5i'>'<:ri:lCi^:^lcSI 

tsijesiHiK 5 A^^i^bTv^se^ffi^^iii^gmu X h 

[0 0 5 5] 03fciBMa5!iailfi2 0 O^^fo H^Ja 

SSB2 0 oa\ ®«S'f'>^'— :7x— x/fe^rae-y h 

20 ^»»;/-fe^^5r#ia2 0 1 . fe^K^«l^©2 0 2.:? 
-(';l/^#S2 0 3, UCR (Tfe^*) /li3fefiK#S2 

0 4, pgiasjai#iS2 0 5. xf j->'Sas#ia2 o 
6, b— if-ig®!jiHiK2 0 7, mmmmy->7.^L..mm 

/U I (u s e r interface) SflffiJ/H^SO, 
a§iJ^/jl«S'JSiIlMlK2 0 8^}toTV>So 
[0 0 5 6] ilcDH®J!iaSfi2 0 0{4. HSlc^Stl 
^mic. CCD-l'><-v'-tr>-9-l 0 0 a. A/D^^ 

1 0 0 bx S^x— v*-r:^i'*ffiiElHlSS 1 0 0 c^^M^Lfc 

^10 2, mmxtimmyfv-m^iiitim^ i o 3 j; ») 

^n^tiR (b^yF) , G (^*U-:x) , B 
(lg!K/-bU'i5'^#ia2 0 1 icm^iX^o #@2 0 1 co-fe 
iB#7'-^i:liIifeA:'3ilB i o Oti^tbo^Xtimmf-^ 
40 fc, iIi«'f>^f-7x-X/fe^P^tr>y 

^#g2 0 1 mmmmmm^^immT'—S'iiitim^ 

v'-^tb:^«^9ti:J:t)5^P.tlT*Sfe^Se>y h^m 
«?L, S«f±^^a*fTt)-r^<DS*CDlf>y Mf^tc 
Te^H^gS#ia2 0 2 ice^So *fe04>> S a tiK 

(IS) m^T'—S'tiitim^. 8b«Y ('Tia-) H» 
x-;Jfai:'3«^, 8c«M (T-lf>^) ili^v^-^tii;>3 
SdtiC (i^rv) ®^-r— ^tii:^®^-pfeS„ 

[0 0 5 7] fe^raS:^^S2 0 21*. ^ 

50 n^nwfe^^e-y hoit^tc J; t)^-n^nss:s&?g 
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[0 0 5 8] S 4 (i. :^mM(Dm 1 (O^SEC^Jtc^^Mt 

[0 0 5 9] ^mmmmmmtft^ m4i^c^irm\c^^rs 

tr>y h ( 1 : 0) tl^o 2 tf *y h^Ofe^Klf h^i^ 

v^>'WXK YMC^T^'v'WXK YMCS^ (0) 

CIE XYZ -^■t'/W;^K YMCS^ (1) io 

t'/'^^TsYMC ^7^/WXKYMC^^ (2) 

X/^-rXRGB XK YMC^^ (3) 

[0 0 6 0] ^/c. cconi^jg^^acoiwi^SiJW/v'X 

[0 0 6 1] ^/c. cnecoa^jB^SHtJ:. 

[0 0 6 2] HSti. ^1 (?)^Sgfi?iJti:fett^S^^fe^ 

;l/M^ 3 0 0 ii. •r'/^-l' 7. R G B -r-^iii^S^ 3 0 
K t'/^-YXYMCt^— ^Pi^g^S 0 2. CIE X 

Y z y^'-^mm^m sos (Dmic^n^etiic^mi^tx. 30 

[0 0 6 3] mi(OmMmiC:m\^^Xltt. t^v'^-TXRCB 
'r-^iii#S^3 0 im:t;mcti:. •r'/WXR G B-^t^ 
/WXKYMC^j^ (3) (Ofe^^lf^y h^b^^^^n 
T. v=^/^>rXRGB^-r/WXK YMC^^jail^nT^ 

t)n^ -T'>'^-rxYMCT'-^iii^g^3 0 2ttJ:;bmc 

ti. T^/^-rXYMC-^f^/WXK YMC^^ (2) cofe 
^r^tr^y h:6^3fe^^nT7='/WXYMC-^x>'WXK Y 4o 

Mc^^^nMmjt^ri. cie xyz-x— ^s^iii^g^ 

3 0 3m;b^tCti. CIE X Y Z^x/^-fXKYMC 
(1) iDfeSP^lf h:0^*^^nTC I EXYZ^ 

7^/ w X K Y M c ^^mmmrtDri. t(Dm<ommcn 

bT{±. t'/^'YXK YMC-^T^'/WXK YMC^^ 
(0) cofe^^e^y h;6^^J5!c^nT7^/WXK YMC^ 
7^/WXKYMC^^ (X;l/-) fi[lS;bMf^n^«^^ 

So 

[0 0 6 4] [^fflSfi?lj2] 06ii. 2^^9^(Om2tD||»S 
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[wni^a^tc^sv^T. E^-rv^^-^x-x/fe^raif 

^y h^fiK¥S7^7)ili^v^-^m:^^^8 t^^m^^\^ 

s I 1 iicmmi^rcm^t^'DTi^^^o 

[0 0 6 5] m2<Dmmmicj;:^t. micommmtm 

[0 0 6 6] ^ 1 tD^SS^Ji:|W|1itcLTM^T' 

^^m^^mh SI 11 icxti-^n^o mm^r-^ 
ti. fe^r^^^fflL s I 1 icommxtim^ti.rx 

CclT% fe^^^^fflLS I 1 Hi. f^gptc 4 OcD-r 
/WXtcM-rSfe^P^^^LUT^^JtbTloD. fe^ 

L u T ^ 0 ^^fi-^cDjg^tc J: 0 ^^mc&^m 

[0 0 6 7] mii^t. ^nm<Dm2<DmmmifC%^ti^ 
mmK-3^^^x\t. fe^F^^^'tf ^y h(±, mix^^-tio^ 

-Kt>xT:^^-v^y^>^L S I tcS^^Sfe^H^^ 

e>nsfe^^^^tr^y hoji^tcj^LT. mmm^^m 
\Ti^\.^xi.t^^m^^^m{t^t>tvr^ ^(o^a^mm^ 

[0 0 6 8] ms^t. ^WR(om2<Dmmm\c^.:^mm 
mmmm\^x9m^n^. i-<->^tcs^s;?j^-v^y 

So S2o^SB«finci:ntf. sBtc^^ns^i^i-^- 

v^tcS=& S ;^ ^ - V ^y ^ > ^mm^n -5 

^y D L U T I?c7)7?ffitc <J: o T]« fttciKiilc 

So msic^\^^x7jk^rt^ti^—^y^z/^mtimm4 

0 0(i. A, B. CcosocoS^&Siii^A^'jgBtc^fcO 

xi3^tircmmmm^^t^^mt^Lrcmx&K>. am 
mxtimmf^^ ^ ommwrn 4 o i . b mmxtimmtf^ ^ 
<Dmmm^ 4 0 2 . c mmxtimmiy^^<Dmmmm 4 0 
3^^b/'c!^^feSo ^fcm2(7)^sse?imi:. nm<^m 
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CO 0 6 9] mo it. :^^m(om2(Dmmmicm^^m 
zf^^m^^m LSI 11 (o^m^^m^c^is^mmc 

si^x-T^A/'^u :x— '\«Diii'<f ^^^Rtf^fi<D=I>•t!a.— 
CO 0 7 01 iSjSfe^ra^^£D5tta?^tc{i, C. M. Y 
^ LT K (D=&e<Diii#A;^-x— V-X^W OW^^tc 

^Am±/'l'>^-7x-Xl 6^^«ILT*3t), 

^ * y 6 B^x- ^ tc D M A eiUli: T 
A:^U. fe^F^^Jft'x-^^Atl F I FO 1 A\Z—ntfi 
tcx hZ-L. fe^MffiSlf^'-^S'A* FIFO 1 4 IC 

fesraig^«:-r'<^A;'jx-^*^xhr-^nfce.> 

SP^^^fflL S I 1 1 ;5f— 

a. fe^P^^^T^-^ttiz'jF I FO 1 5 lex FT— ? 

—XI &t'^T)Mkmmzxummzis^-c>mmn^^m^ 
CO 0 7 1] mn. c<o^r>r^^'^mm.^^m,^t5\,^ 

T, Kiimmy'—S'V-T.it. 3S^«D«^ (RGB. 
YMCRtfL* a* b* ^hK>. m^^n^tsM 

m^~^ (i 3 ^ 4 Sfgco^i^^ h So MfB Lfc^C 

LSI 1 1 ti, *«ortgi5ice^ra^^ic 

i2Sg*LUT:S:ffiiS[«#LT^3»?. T-y ^>'^tc 

S>f-r56SKe>y>f^-^ai:^«^l 3©A*Ji5^lcJ: 40 
0&fe^Pa^^e^-b;i/m{4-efe?5P^^^{c-i<.M^ L u 

is^zwmxtiX'^^mt. K (M) «iB^fflp<*u-»c 

^Ktr>y hT'-tJf^ffl^L. ^£Dv^-;5'-^ffi0 3^^ 

<DA:^iii^7'-^ t wm\c^^mwikm l s i 1 1 

CO 0 7 2] CUSSeUSD 01 0(i, *^B^©S3<D|| so 
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CO 0 7 3] ^1 Stf^2 0IISSWilfeVT«, iB^O 
CO 0 7 4] m3tD||SSPlC*3V>T{±. ^ 1 (Dlli6SfiRJ<D 

fe2S^e>y h*^fi!t-rSBi^-r:/^-:7x-x#a7{i: 

f^^TH^«ttK«r^-r:*-:/v^x^' h^^^lf -y h^&^fiK 
■rSB^-f 7x— X#ia3 0*^t:J-Tt/^.5o * 

SI 7A^i9:ltP.nTV^So 
CO 0 7 5] jHXhn^-bf^.— UCT^^^tl/tPD 
L^T^r^Wi. •r-^jHl#l52{cJ;»>§ttIxe.nA:'3 

^nso A:'3*tx/j:PDL75'-i';Hi, mmmm^mz 
tcjt^txB^Mgfljaa^fT^o B»sga«p. y^i^vm 

CO 0 7 6] aia®ffl#®3fC*3V''T{i, PDL7r-Y 
UXh^f^fiK-rSo ^yi^'xi' hUXK^^^rfcti, ^1 
B«feOtt«^^-riH4<Dlf«*it-:>Tt/^5o B^cDttM 

C 0 p 7 7 ] B^M^AaS^ff V^:t >^i^x h U X h 
rj;:-otmm^~^\i.. B^T^-^f^^^Sl 7{cffi^tl 

CO 0 7 8] ^^^O-r-^'ti. S^ftlc^X^-^ 

K. Y, M^LTC<75B»ffl^tU — 6 a~6 die— ^ 

CO 0 7 9] :tr'"i^x^' bUXh*^P>^X;5f^-l'X^n 

1 (o^mmimmn. i ^^co^t^x^-^ z^^y^z^ 
CO 0 8 0] ±ieMP^5aa^fT:&o mmy'—Sf 

tcmc. B^v^-^^gS^S 1 7fi:itsns:t:/->*x^ 
h U X h a, ■€-n-m©B14©M«:5:i-ri^x h ©# 
«E(i£B. ^0:ty->*xi'h (B»S^) ««pOiai±:&B^ 
illc¥iJBf-rs«*^T#S„ ctOlfffi^TClcBifev'-^^ 

•y h^fiKjaa^tf^c 

Coosn 01 ucmico^saeijic^s^^^^r^^ 
S'H vc07r ^i'v'a ^v"— :/;l/*^-ro 01 l*-'^W 
S^tc, *ll«i^j£DB®5ttagBiOM«ib?c:^^^lf >y h 
^^y — 6 eti, ^»^^t:'y h (1 : 0) 2 e>y h 
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X4;><;!ftfi'-b;l/ (8>«3!fe>yh) ©:^#5^J^O><^r 
« (2) . ^Si^/iiaili^J^ (1) . 

[0 0 8 2] MF^«iil^»cS*sjsti;&itoiB^ll^*^ 

[0 0 8 3] i:A±.(DmK. mm^-^nt^^m nic^ 
i:. Hife-o^-^x-x^iasoiciDewt-rsi® 

■^ffl y t U — 6 coiB^-r— ^Stf ^ h ;^ ^ U 
— 6 ertOi5f^fe-y Bj^-O:?'— 7x— X#IS3 
0*:n-ftLTM^m^SBJcWUTm;b*nSo =t(0 

7x-x¥S3 ocommf —Si mtim^ 8 Rzf'$"y\^-y 
[0 0 8 4] c£D^, mm'f—$'ti'if\^'y hit. mm » 

ffl;?(^U — 6CDili^ffi:^S^(73«fe/jN$* (x = 0. y 

= 0) (OiiLm*i'^x:fj\aHcix=¥-\'^^'7-f:y^iiicmm. 
-6ei:ti. iHlUiii^i^SSra^lt^. -ffi<0^#^« 

h it^±ic m-mm^'—i'mic mm i^tcmicrmmm^ 

[0085] 012 (C*H«!5ail^«*^gff3i: LTV>S 

ili^}gfiSc^«©iii»S!lS^B2 o o^^-To 0 i 2tc^ 

e-y h<5?iK/-feU'^:Jf#S2 0 1 tcf^ATS^-Y^^'- 
7x-X/^i7fi?JB?/-feb^'^?¥IS2 0 1 a*<Stte.tl 
TV^5^^, Slf, yffiiE^©2 0 9*Wc{cSite.tlT 

[0 0 8 6] 01 2ica^-ri®^i'>i»— 7x— x/^y 
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®f'-^ffl;'3<i^8 * »?jie.nT < sh^t'-^ 1 

[0 0 8 7] yMiE^fig2 0 9. fe^^^m#S2 0 
2, 7^';P^'*®2 0 3. UCR (T&^*) /H^fiK 

^is 2 0 4 . pgisiij®j#is 2 0 5s X u ~>mm^m 

®5!ia^ffii:^n^nM*Sili»5Jia^ff ■5^0L U T 
01/ .y^ • T>y T— ^jf^. iii^JDiSigaJ; 

[0 0 8 8] mmi}im<omthx. m^is. x^u— :y 
jias^fis 2 0 6 (Dmmic-^xi^rmm-r c c 7?x ^ u 

— >Jtta¥S2 0 6{i. 2 0 0/4 0 0iK<D2a»cD:^ 

iaa^B<k 3^ ?>nT < ^ ^ <y h g^iafRis 
(3) , mmmm (2) , :sc^/mmmm (d . 
ffio^nsi: (0) i:ic^)-5i^nTv^s5%. sc^ymmm 

«e (1) cDil-&{±. 4 0 OSSfCTW^bbT. ^cTjffiOffi 

jgE{c:j3v^T{±2 0 omcm:^/$ns«tciaa?nT. ^ 

Otil;^ttb— 9'-^i!llHlK2 0 7 ic2t?.niii^J^^*^tf 

[008 9] cniimmnVr. yMiE^IS2 0 9-t?{* 
ymsE<0%WL<0'm*)m^. fe^HS»¥@2 0 2T-«ife 
^fim.WBMm<D LUTCD^0#^, 7^- ;l/3'#IS 2 0 
3T'«7'C;l'^'SD.a^(D7'f;l/^^St©^»)§^, UC 
R /W&m^WL 2 0 4 T-{± U C R /w<^^^<o%^(om 

L U T •? g^jb^^f tjnSo 

[0 0 9 0] '^rc^ommi^^^m<ommm/'y7..7- 
myiy:^T-i.mmxu immxmmmmmm/mmmm 

[0 0 9 1] 01 3ti. m3(Dmmmi,c^if^mm7'~ 

3S:*/iSHSigamiii«8 5 0 i , 0}^S^ttWiii® 
5 0 2. g^siSM^Jfimfflfifc 503 <o<ttc^n^ntcij- 

[0 0 9 2] 0 1 4 {4. ^nm(DfH3<Dmmmic^^ns 

mxi^V -V^fi!c^a«r^-r0T-a6So 0 1 4 tt. 01 

3 o<oiijiix^'j-:x^^a3Sicg8^-rsgBii-«:ato 
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^ MtT^-^ ^iSiii^: DMA esitc rxii L X ^ u - > 

^^■r-^5?A*F I FO 1 9tc-^WtcXhT-L. 
X^U-^^^-r-^A:^? I FO 1 gtcx^U-^ 

x^u-y^^LS I 2 1 ^^iSiWtc^<7)T'-^^:7 

x^y^UTX^U-V*^/^^ffl^^?f X^U- 
FIFO 2 0tCXhT-^n. X^U — ^ 

m;^F I FO 2 oic::^^ v->^^y^^m(Dmtiy' 
-^;b^xhy-^n/'c:s:etf. mmxmti^ 

-XI 8;5)^DMA«G3MtCTa»l65tC*>0^3itCX<>U- 

Txhr-v'^^y^-r^o ±fsx^u-v^^/^«iMa 
[0 0 9 3] 1^1 5(j:. ■:^mn<om3<DmMm\c%:^:ic 
0/4 00 s®<ox <^ u —:y\nx^mmm^m^ x ^ u — 

MUTtO^®#Jg^^MtCT®®X<> U->*^jS[LS^ 

P^^^ft^BSC^A^-e^^o ^1 5tC*5V^T. 6 0 Hi 
^MffitS£X<5^ 'J ->'tCci: Oili^^^^tf v^i:^:6^SS^ 
n/c^MH^fS^^^b. 6 0 2 iiMi^X^ U-VtC J: 

IISSWlOllSlc*5t^T{is .tiX hn^/hf a.— ^ 1 \nxm 
»^it<DB c B § XX ^ U - :x-»^^a!ii«^x ^ 

U-v^^S<7)S^;s|lf®x^U->'^^^b. ^^Ufc 
■ftX ^ U - V^^H^JKLSSeo-r-^iim^© 2 ^ 
/^LT/^-:7 h-:/^fiKL SI 2 1 (CgEigt^nTV^^ 
XU^y>':i;^-7l/KThU^XR AM 2 Zlcm^jhts 
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mrmm^mmLxh^^o 

[0 0 9 5] /N-:7 h — V^^L SI 2 1 OX^U- 
^^^/S^^lii * -r X ^y a. 4^— K ^ h U <^ 
XRAM 2 2^i:^aXl^^yi^3-.i-^— ^VKThU^XT^' 

-^^A;b-r§o xi^^y->:i.-^— ;i/K"vhU ^Xt'— ^ 

a-4-^-;l/K^^Lfc4 X 8^cD-r^1fBafii/^^->;&A 

^fc^(Dffl©^<7)ffiapgIiffitc<i:§{gy>rXx^U 
-^l^tT^^'&Ji. ^o^ia/^^->'^A;'a-rSo x<>u 
-v^^/^^saso^ti:. A:ti-r-^tci^bTXl^v' 
aL.i->— /l/K-ThU i^XR AM2 2 COX L-^y jl;^— ;l/ K 

[0 0 9 6] «SSfi?y4] 016ti:. 2^^B^C0^ 4 CO* 
SBfi^Jtc^;&H^4[iSgg;b^MMbTV^^^^-e^y 

20 [ 0 0 9 7 ] n 4 (ommmic^^^-'xt^t. m s (ommmo) 

T-^tc:fcV^T. i5f^^-tU-OlS^^^^lf ^y h (2 : 
0) 3lf^y h x 4 ^-Ir;!/ (l 2;^;^?lf^y 

b) co;t^^^}^o;><^u-r*s^b. 01 etc^^n 

§^^;¥3^-|5gia (g^ili) mm (7) . ^y<>n|5g|)| 
(i^H) mm (6) . /Vy^^^^VF:^^-^^ 
(5) . yitT-^'y>]^:^'^-mm (4) . /N->^h 

-y^^mm (3) . :tr^-35:^M« (2) . 

ige (1) . -^eoflficD^i^ (0) (omrsmmmmcD^mic 

30 ^*lSb:rct>OT*fe§o 

[0 0 9 8] |g4(D||SS^JtC^V^rtJ:. H^SaaSficO 

<Dl6f¥ti. ^3O*SS^Ji:|pl^c0»if^TfcD. 
iii^S^C>5^SA^S^^ili®SaaSM^^bfc^>cOTfc 

So 

[0 0 9 9] [^iSfSfflJS] mi7(^t. :$i^m<Dm5(Dm 

40 [0 10 0] ^5coiiifSfl?ijtc^5v^Tti. m3<Dmmm(D 
mmismiMm<Dmmmm.mm2o o ^iiwHt^fea^coixx 
•rAtc:fev^T. R. G. B (D^^m^n^^mmmititi 
tcm b rmmm ^^ev -^t^-ommmmmm^^- b r 

[0 10 1] ll5cOllSte0[|tC:feV^Tti. R, G. B cOfe 
^F^^rltoH^T^-^cDffi^jtc^^lSbfc. Stf^'t:;l/8 
tr^yh. 4 0 0 d p i 0<»«g:&'E>-& A S-y-'l'X (2 9 
7mmX4 2 0mm) ^OBi^^lSeT'^S 9 6 ;yr/^-r 
ht7)!lifflsffl^^U-6 f . 6g. 6h^ff-^. R, G. 

50 B^m(Dmmmt}icMit^vrz. mscDmmmtmmom 
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[0 10 2] mmme) mi st*. ^^e^^olgeco^ 
[0 10 3] m6<Dmmmit^^^^ri>t. i^-t^comm 

[0 10 4] :^^mm6commmrHt. mscommmt 

[0 1 0 5] ^1 9ii. :^mm(om6(Dmmm\^m^m 

mmcx^i.rc^<Dx$>^o ^ftSS^J^oiBMBti^se 
x$>^mmm?^'ev — 6 mi 9tc^^n§><t 
u-v^y7'7 0 oomicmm'f-^mim'^ri^o 5:^ 

/«S®T^-i5? 7 0 U±. -ffilbl^^fbT^SO-fiilf h 
V^yy7='-i$7:7:t— v^y h 7 0 5 ilLTlB^^n. 
-7^-^7 0 2 ti. -^{t^^^fbT^^il^^l/V^XX 

8 If ^y FtD:^^— (Or"— :$?:7:a-— v*y F 7 0 6 ^ 

UTtB^^n. smm'T-^ 7 0 3ti. J p E G^mt 

Ti^Ot^— ^:7;a-"x'^y F 7 0 7tCTtB1t^n. 

^v'aVT'— ^7 0 4{±. :7r>^^>^3>f'— 
L/V^Xx-^7 0 8 ^LTlBti^nSo c:c:T*:7r> 
^i/3>v^— ^(i4 If ^y F. ■^>'L^><^X-t'— 1 2 
If ^y hcomi 6 If^y hco-r-^y'^-v^y FtcTlB*^ 
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[0 10 6] ll6coSlfififi?ll^c^3^/^T^i. H#-x-;$?^^ 

#@1 7tc<i:0*dc^n. iliMBit#ia6T*fe^®^ffl 

r^:7:^-v^y F(7)®#7^-^ofBit*^^7-rsi:. ^3 

>^^v—6 i<Dm^'r—^tftm»-f>^—yjw:^^m 
3 o^ft^i.xmmm^mmicMi.xaiti'^ti^o me 

co^SS0i|coili»-r>^— "^x— X#©3 0^i:43V^TCi:. 

rc. ^?sy:^'-'^^yh<om^r'-^^m^mm^m^^ 
ffi^mmm^mmifCMi^xmm'f—^^mtiT^o 
[0 10 7] ^2 oitmecommmim^mmis^^mmm 
i)mmLx\^^^mm-f>^—yjL—:^^m3 ocDy'uy 
^m^mx$>^o 

20 [0 10 8] m20CO30 ati>t^rU — F/^-l' F 
n>'hn— ;l/lp]S§. 3 0 bti-T/l/^yi/^-itTfe^o ^ 
fc. ^2 OOAR 1— AR 4(i:. •^n^ti:7r Vi'v' 
3 >x-^4^-r>^-U^>^X^3 0 c. 3fc^/j®®'T^- 
^4^>r>^ — l^v^X^ 3 0 d. f^— ^/j^-r^^- 

i/yx^soe. S^a-r'— — U'V^X^Jf 3 0 
fT-fet). ^^U— '^*yy7 0 Otc^^nfcfiltc. 4m 

mmx^mwn^mm^nrc^n'encowsy^-^y h 
wmmmmt. rnvKD-^-i^co^n^etKo^rsy^ 

30 — v^y h(Ommy'—^(D^&l.X\^^^9cmT FUXtii-t: 

^y F^nrv^^o 

[0 10 9] mmm&5{c^ommm^mm^(Dmm'r 

3 0 Hi^tfi^^lS 6 XS>^mmm ;^ ^ U - e l ^ 
4'P^:7:a-— v^y FcOH^-T^-^^H^ffl;^^*;— A:tl-r' 

[0 110] ^c-fmm^. yT>^->B>y^—^¥ I F 
O 3 0 g. :SC^/mmT'—^ FIFO 3 O h. 
—r"—^ FIFO 301. Smmr"—^ FIFO 3 
40 0 J <0^n^n<07^-^f*^F U L LcOl^^tC^^STX 
FT-^n^o ^n^tlcOF I F0;6^FUL L^^^^tc;^ 
^^i. ®«/ll^e^n>'Fn-;Hpli^3 0 n*-^®® 

m&mm\cni.xy'-'^mt)<o^<Dmmmmm7jk-hm^ 
LT. mmxmmmm o^ini.xmm'f-^mtim^ 
mmm^^^^frcmmymmmm::!:^ f u-?um^ 3 0 

i^/i^r^lf *y F*)58lHlSS3 0 otC?*bTF I F Oti^^CO 
50 -r-^^ig^iityJi^^iil^o F I FO^b^^Of^-^i! 
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d^Z/B>'f—^V I FO 3 0 g:6^e.:7r>^>'3>x 

[0 1 1 1] 02 Hi. *^0^(o^6<7)iiss«?ytc^§a 

[0 112] :7r>^>'3 VnVhn— /l/IUK/'^/b^ 
[0 113] CCT*0 2 1 tf'Olftl^-r-^^co^^ffi (0) 

m^mti^n^o 20 

[0 1 14] (1) tit. jI^cO 

ff^'$c^xitmm(DytT-^^:y}^:^'^—t\^rmm'$ 

;^;^-i:LT#M^nS;b^ ccoif F G 

[0 115] ^fcmmy^mm (2) ^tj:. mmy"-^ 
[0 116] cc-e^>i^>^^x7^3— F-r^^^gs 

[0 117] CdT^Sl^-r-^iOffiffl (0) tmm/S 
^Hi (2) CDJt^ti. ifti^^T^'-^^^fflcoiiSTJ^^^Ig^^n 

n^nF Gz^'^-iieMBf^^-^iO^^jis^^n^o iwi^ 

F G;^j^-i:S^M7^-^Otli:b{iSS'rSc 

[0 118] ^fct^y-^ hmtj (3) ^ti. j^-y-r h-r 
—^o:>itit3\f^'tji^mtyT>i^iyB >^—^<D'^y\y 

-So 50 
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[0 119] :^tc, :7r ><>v'3 vnvha— ;HHlgS/ 
lite ffJ^T e>n/c:7 r i/ 3 7=^3- K LT-^ti^ 

nio:7r>^i>3 ^n^ticoF i fo 

[0 12 0] ctiT^F I ? o^0:>'f—^<Dm^)hmt. 
F I Y oti'^m\z.wkK>M\.'f—^m.^ih^mit>n. i 

[0 12 1] cn^cDili^^^^jasti. S*Wtc 1 

[0 1 2 2] S2 2ti. ^^m(D'ms(ommm\^%^m 

i^ffiHSMA^Sffi b TV^^ >' ^ - :7 X -x^MS 3 
[0 1 2 3] ^2 2\Z^\u^X. nm'f—^l^i^X^ 3 5 
3 5 bti::^7v-7^"^j®S[iIffi3 0 1 ^K>Wl^t\rcti 

7s^X$>^o ^/c. yr>^i^3>'r::i'-Vyti^>h 
nvhn— ;l/(pigS3 5 dti. :7rv^->3>'7^— ^F I 

F o 3 0 g(Dihtiti^rmi^ti^yr>^->3 

^WteSJ^LT^n— FLT. m2 KOyrZ^^iy 

S/s^^^ ZlfiiT^— ^$?l^i/X^3 5 r^-^— 7^— ^5? 
i^X^3 5b. S^af^-^l^i^X^r 3 5 cB:tJ^v;l/^ 
yu^X/^^^figr3VFn-;l/[iIjK3 5 etC^^UTJg 

^i/3>'*mCi£SS^7^-:?^^. -fii-r-;5flxi;?X^3 
5 a. r^J-^-T^— ^L^>^X^3 5 bStfg^a-r— 
i^X^ 3 5 c cOV^-fn^O^tcK^jAtyo 

[0 12 4] :kic. m^iffij'y-^—^^mtj'r^yr 

— /S?SH7^"-i5?v;b^y 1/^-9-3 5 gtCcfcD. 
/i^B'7;l/^:/b^'9*3 5 f ^c^l^ttl:^3^nrc:^•^- 
•r - ^ ttl :b § <fc 0 :7 r v 3 ^ UtTf ^ o 
[0 12 5] ^fz. yr^^z^B >'f:=i—Y/ti^>Y 
n>hn— ;l/lHl[^3 5 dti. ^o:7r 3 >cO^?t 
tf ^ :x h -r S^tc^ffl-r ^ ^ p^gp 

tCj^oT:fet). :7r>^i/3 yf'— i5fCDv>U>^X37 
^ F T*^ tiT 1/ ^ § (pI— r > ^ >^ 3 vco^fr tf ^ 
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U-S^X^ 3 5a. A V— r— ^ Uv'X^' 3 5 bStf 

[0 12 6] :ic'^ymm'f—S'(Dmti. i^Sx-^^D 
mLtcm\,cx^^\^^y h^mtj-r^o t^^. 02 2ic:fe 

v-'T. 3 0 ptt7r>'^->3>-r— I FOtb:t;<I 

3 0 q{i7r >^i^3 F I F onvha— 20 

jvm^. 3 0 r a35:^/Miii7^-^#3ilHlgSai:^M^, 
3 0s l,i-:S:^ymmr'—^W^m\^=i -y Y a-;l/m^, 
3 0 t {i*^— r— ^)l@lHlSSm:tlM#. 3 0 \x\,i.t)=y 

-^#?iiiiKtB:':##. 3 Owae^iST^-^'ff^llK 

[0 12 7] ±M^<6<!:)mmiiwmrsmmz^ 

V-'TfeiV-'o 30 
[0 12 8] 

K^^«aa^tfac:i:ft<, a{|kJg^»ti:S6gi:-rsiii 
[0 12 9] $f=2|s:^B^tcJ;n{f. — rP£D5:#lc^sn 

[0 13 0] $fc3|s:^B«lcJ:n{S. l^-'JXz.'im.nWk 
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[0 1 ] *%BJC0^ 1 cDiisseijtc^5H#5aa^«o 

[0 2] *^B^4lMJt^nSSe*fi«JcD®^5ttS^«cO 

[0 3 ] :^mm<Dm 1 <?)5issfifijic^;5s«5as^B*^ 

m 4 ] 1 (Dmmmic^^mmm^mti^ 

[0 5 ] 1 (ommm^^m^mm^immmt. 

im 6 ] :^mm(Dm 2 ©usseuic^sa^jassBo 
[0 7 ] 2t:^B^<om 2 ©usaeijic^sa^fflsgB*^ 

^iibTV'S;^?^— •T-y^>'^f:7ri'^'->3 >^~y?V 

[0 8] 2is:%raco 2 <ommmic%^mmmm^mic r 

im 9 ] *%wcD 2 (ommmicm^ mm^^m^ni(D 
[010] *^B^£OM 3 (Dmmmic^.^mmmmmm 
[011] 2is:^w<D^ 3 <Dmm&nc%^mm!&mmm 

[012] ^^E^B^cDS 3 onfis^jt^sa^iisaa^a 

[013] 3 «oiifijs^jic0ss:s:« ( 1 

i?) <Da^«figS^<O^J-SiJllfcg:^^L/c:0T'fcSo 
[014] :^%m<Om 3 tOUSS^JtC^SlSSjiX ^ u - 

[015] 2|s:%^coii 3 (Dmmmi,cgk^:icm(Dm»m 
[016] *:^B9<Dig 4 <ommm^cm^ mmmmmm 

^•r0T'35So 
[017] *^B9<0^ 5 OIISS^JC^S Wfift^aS^H 

[018] *^B§€>M 6 oHifiseiJt^saaiaa^B 
[019] ^^m(om6<Dmmmicm^mmmmmm 



(15) 



2000-227848 



27 

[022] :^mm<Dm 6 (ommmicm^mmmmmm io 

« L T V ^ § iB^ -O' ^ - y X - X #@ CO >^ r > ^ 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The data communication means for receiving image data with the various image elements 
sent for code information, A list creation means to create the list of various image elements in which it 
interprets with the procedure in which the received code information was able to be decided, and the 
attribute for said every image element is shown. An image data-conversion means to perform 
compression processing of a class according to the attribute of each of said image element in having the 
document structure where said image element of the attribute from which the image data received with 
said list differs in one document exists. The image processing system characterized by having an image 
storage means to memorize temporarily the image data which performed said transform processing, and 
an image interface means to output to said image formation equipment while performing signal 
processing of each image element of the image data memorized by said image storage means. 
[Claim 2] The data communication means for receiving image data with the various image elements 
sent for code information, A list creation means to create the list of various image elements in which it 
interprets with the procedure in which the received code information was able to be decided, and the 
attribute for said every image element is shown. When it has the document structure where said image 
element of the attribute from which the image data received with said list differs in one document exists, 
An image data-conversion means to perform compression processing of a class [ element / each / pixel ] 
according to the attribute of each of said image element with the attribute at the time of said code 
information reception, The image processing system characterized by having an image storage means to 
memorize temporarily the image data which performed said transform processing, and an image 
interface means to output to said image formation equipment while performing signal processing of 
each image element of the image data memorized by said image storage means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention interprets reception and the received image data for the 
document drawn up with the host computer or the personal computer for various kinds DTP (desktop 
publishing) in the image data format of PDL (Page Description Language) or others, performs image 
fonmation, and relates to the image processing system which reproduces a document for high quality 
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with the image formation equipment made into the purpose. 
[0002] 

[Description of the Prior Art] While the demand of a very complicated document being drawn up by the 
technical progress of multimedia, or DTP hardware / software also in an office document or various 
documents of other applications, and wanting to output them with various image formation equipments 
simply by high definition more in recent years at a high speed has been increasing further, various kinds 
of various image processing systems are developed. A typical thing also in it The document generated 
by PDL (Page Description Language) etc. with various standard interfaces (Ethernet (trademark) / 
SCSI/GPIB / serial / Centronics / Apple Talk (trademark) is raised as a typical object) Reception, The 
image formation equipment of an electrophotography method is used for there being an image 
processing system for reappearing faithfiiUy with the image formation equipment which interprets the 
received PDL file and is made into the purpose, and having spread general most mostly as image 
formation equipment. 

[0003] As a typical thing of PDL said here, PostScript (trademark) of an Adobe (trademark) company, 
Interpress (trademark) of a Xerox (trademark) company, etc. are raised. 

[0004] Moreover, the spread of the printers of the electrophotography method of a color etc. is 
remarkable, and some things corresponding to a color printer are announced recently also in the image 
processing system which interprets the PDL file described previously and performs image generation. 
Those fundamental configurations are an image expansion means to interpret a PDL file and to perform 
expansion processing, and binary or the thing of a method which has the memory for images of the full 
page of a multiple value, forms a raster image in said memory for images temporarily, and sends a raster 
image to a printer. 

[0005] The block block diagram of the image processing system of the conventional example is shown 
in drawing 2 . If it is binary as 1-page niemory for full page images of A3 size at 400dpi (dot/inch) and 
4 megabytes and 1 pixel are made into a multiple value (8 bits), for example, the capacity of 32 
megabytes is required of the image processing system of the conventional example. Moreover, in the 
case of a color picture, since the page of four colors of K (black), Y (yeUow), M (Magenta), and C 
(cyanogen) is needed, a lot of memory for images of 128 megabytes is needed. 

[0006] When an image processing system with a binary image memory generally performs expansion 
and image generation of a multiple-value image In the image formation equipment which treats the 
image of a multiple value, using area gradation methods, such as a dither or an error diffusion method, 
in many cases It has 256 gradation each by 8 bits, and, in the case of a color picture, the thing of 1 -pixel 
32 bit patterns is mentioned as a typical thing in K (black), Y (yeUow), M (Magenta), and C (cyanogen) 
each color of 8 bits. Moreover, in recent years, by advance of the technique of the hardware of DTP and 
software, it is possible to incorporate the image element which has various color spaces with various 
picture input devices (for example, a scanner, a digital still camera, a film projector), various image 
inputs, drawing application, etc. in the document (1 page) of - **, and it has grown into the appearance 
by which the more complicated and advanced document which ** and has the image element of various 
color spaces is drawn up. 

[0007] For example, the above mentioned PostScript of an Adobe company In Level2 the color space 
(L* a* b* of XYZ [ of CIE1931 (XYZ) space ], and CIE1976 (L* a* b*) space -) of the CDE base RGB 
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of the proofread R(red) G(Green) B (blue) space etc. mentions as a typical thing - having - the device 
RGB which various input devices have - It is possible to incorporate the image element of device 
K(black) Y(yellow) M(Magenta) C (cyanogen) and other special color spaces in a 1-page document. 
[0008] In case an image element with a color space which is different as a PDL file here, respectively is 
incorporated, it is the form changed into the color space of XYZ which is CIE tristimulus values 
altogether to the color space of CDS **-SU, and is incorporated by the 1-page PDL file in a form as it is 
to other color spaces. 

[0009] UsuaUy, when a PDL file in which the image element which has the color space where plurality 
differs in a 1-page document as mentioned above exists is received, the image processing system of the 
conventional technique performs transform processing to the color space which the image formation 
equipment which the image processing system makes the purpose has, and the same color space, and 
performs image expansion processing. Under the present circumstances, in the image processing system 
in the conventional technique, these color space conversion processings are usuaDy performed as 
foUows by software. 

[0010] For example, perfect transform processing to Device KYMC is expressed with the following 

formulas from the common device RGB, and these count is performed by software. 

[0011]c=1.0-red(R) 

m=1.0-green(G) 

y=1.0-blue(B) 

k=inin(c,m,y) 

C=min(l .0,max(0.0,c-UCR(k))) 
M=min(l .0,max(0.0,m-UCR(k))) 
Y=min(LO,max(0.0,y-UCR(k))) 
K=min(l .0,max(0.0,BG(k))) 

Here, BG (k) and UCR (k) are a black print composite function and a UCR Qower color removal) 
fiinction, respectively, and these functions change with properties which the image formation equipment 
made into the purpose has, respectively. 

[0012] Although perfect transform processing to Device KYMC was shown from the common device 
RGB here, that in which the internal color space and color space conversion processing which are 
needed in an image processing system were divided into several steps like the input device -> system -> 
output device is also known well. UsuaUy, the various operations or comparison processing of color 
space conversion processing shown by the above formulas is performed to all image pixels for every 
pixel, 

[0013] In PDL, it can express easily and a document with the image element inputted by various picture 
input devices can also be generated as a file. Moreover, at the time of PDL file generating The image 
element inputted by different various picture input devices contained in the document It is changed and 
described by the color space of a proper and format independent of the I/O device decided in PDL, and 
expansion processing is performed in an image processing system in the space resolution and gradation 
resolution of the memory for images which inteipret those PDL description and an image processing 
system has. UsuaUy, in an image processing system, in imag'e expansion generation processing, the 
color space conversion processing and color matching processing depending on the device of an image 
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processing system proper will be performed, and various processings for obtaining the color output 
image which reproduced the input image faithfully will be performed. 

[0014] To JP,3-289265,A, for example, in a publication As opposed to the image element inputted by 
picture input devices, such as a scanner Image data in color spaces, such as R, G, B, etc. depending on a 
picture input device, reception. It changes into the tristimulus values X, Y, and Z which do not depend 
on various image I/O devices for the received image data, and he is CIE1976 after that. L*, a*, and b* It 
changes. Color-gamut (gamut) matching processing and color matching processing are performed. Y 
(yeUow) required in order to perform image formation after that, M (Magenta), The amount of the lower 
color removal for the amount of ink, such as C (cyanogen), and K (black) generation and inking etc. is 
computed and generated, gradation control processing is performed, and the image processing system 
for obtaining the image output which reproduced the color of an input image faithfuUy is proposed. 
[0015] On the other hand, it is PostScript of an Adobe company. Also in mounting of Level2, mounting 
of color matching processing of the same concept is performed, and it sets to image I/O / generation / 
edit equipments, such as a host computer. In case a PostScript file is generated for the puipose of image 
formation Change into the 3 **** value of the CIE base which does not depend on a device for the color 
space for which it depended on various picture input devices in the host computer side to generate, and 
a PostScript file is generated. In case image expansion / generation processing is performed by the 
image processing system side With reference to the color rendering dictionary of the CIE base, color 
space conversion processing to the color space for which it depended on the image I/O device from the 
color space independent of an image I/O device, and color matching processing are perfonned. The 
frame for obtaining the output image which reproduced the color of an input image faithfuUy is 
mounted without being dependent on each image I/O device. 

[0016] Moreover, color matching framework software called various color management systems has 
come to be offered for the purpose which performs color matching processing by the same approach 
from each DTP software manufacturer etc. recently. ColorSync of the Apple company, EfiColor of EFI, 
etc. are mentioned as a typical thing of a color management system here. With the color matching 
technique in which it is used for these color management systems the color space (for example, 
CIE 1976 L* ~) for which it does not depend on a device from the color space for which it depends on 
the device of various image I/O devices fundamentally a* and b* The frame software of a color 
management system itself holds the infonnation called the device profile about two or more image I/O 
devices for enabling the conversion or its reverse conversion to the color space of X, Y, and Z. Are 
inputted from each image I/O device based on the infonnation. Or it is going to perform color matching 
processing easily between each image I/O device by changing the image data outputted into the color 
space independent of the device of various image I/O devices, holding it, and carrying out radial transfer. 
[0017] 

[Problem(s) to be Solved by the Invention] However, in such an above-mentioned conventional image 
processing system, in case interpretation processing of PDL is performed fundamentally and expansion 
processing is performed, the trouble that all image data is referred to as taking time amount very much 
to color space conversion processing since transform processing must be carried out is in the color space 
of - ** which the image processing system or image formation equipment has. 

[0018] For example, it is related with the color and color space of the various graphic elements usually 
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expressed with PDL. Since it has the same color to that in aknost all cases the color is specified by the 
color space of RGB and, as for them, the color is specified by the color palette etc., and one image 
element in almost all cases To one graphic element, since the color space conversion processing and 
expansion processing to these graphic elements are good at once, they do not spend so much time 
amount. 

[0019] However, since when it is the natural image of a raster of a 1-page document into which the 
whole surface read and was mostiy inputted by the scanner first class etc. must perform color space 
conversion processing to all about 1-page pixels at the time of image expansion, great time amount is 
needed to image expansion processing of a 1-page document, and the capacity of an image processing 
system falls very much. 

[0020] By 400dpi (dot/inch), for example, as 1-page memory for full page images of A3 size In the case 
where it is binary, the capacity of 32 megabytes is required if 4 megabytes and 1 pixel are made into a 
multiple value (8 bits), and it is a color picture Since the page of four colors of K (black), Y (yeUow), M 
(Magenta), and C (cyanogen) is needed. When the mass memory for images of 128 megabytes is 
required and the whole surface is the document of natural drawing, it is 128x106. The operation for a 
time and a color space conversion which was described above must be performed. 
[0021] moreover, in an image processing system as shown with said conventional technique In case 
interpretation processing of PDL is performed fundamentally and expansion processing is performed 
Only color matching processing only to a certain decided image I/O device is performed. When it has 
image element data depending on a picture input device different, respectively inputted by various 
picture input devices into one document color matching processing only to a certain decided image ON 
appearance equipment will be performed, and it was inputted by the picture input device firom which 
various kinds differ — ******** — different color matching processing for every image important point 
which needs color matching processing cannot be performed. Moreover, although it is required to 
perform color matching processing which changes with attributes, such as spatial frequency of other 
image elements, also to an image element with the same color space, they will all be processed in single 
dimension as one image element with the same spatial frequency. 

[0022] PostScript of an Adobe company described above to coincidence In mounting of Level2 the 
input fi*om the picture input device from which plurality differs in one DOKYUNTO ~ 
************** „^y attaching the color RENRINGU dictionary concerning the picture input device 
the whole ****** element in color matching processing with the need Although different color 
matching processing for every image element which needs color matching processing different, 
respectively in which it was inputted by **** equipment different, respectively can be made to perform 
Since these color matching processings offer only the multi-term operation approach as an operation of 
color matching It is required to have the translation table of all color spaces, in order to be unable to 
perform advanced color matching processing that precision is more high but to search for a high 
precision. Since all processings are performed by software while it will lead to expansion of a file size 
and futility wUl become large, color matching processing of ♦*** will require time amount very much. 
[0023] Since all processings are performed by software while it will be required to have the translation 
table of all color spaces, it wiU lead to expansion of a file size and futility wUl become large similarly, 
in order to be unable to perform color matching processing advanced since only easy color matching 
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data processing is offered also in color matching framework software called a color management system 
that precision is more high but to search for a high precision, the color matching processing will require 
time amount very much. 

[0024] Moreover, the same problem is produced also when processing an image element with two or 
more different space resolution and gradation resolution. This appearance of this is explained below. 
[0025] In recent years, by advance of the technique of tlie hardware/software of DTP, it is possible to 
incorporate the image element which has various space resolution or gradation resolution with various 
input devices (a scanner / video still camera), a document editor, etc. in one document (1 page), and it 
has grow into the appearance by which the more complicated and advanced document which ** and has 
the image element of various space resolution or gradation resolution is draw up. Thus, the complicated 
and advanced document which ** and has various space resolution or gradation resolution can also be 
easily expressed by PDL. Different various space resolution and gradation resolution possible [ as a 
file ] and contained in the document at the time of PDL file generating It is described by the logical 
coordinate space of the proper independent of the FO device decided in PDL, and expansion processing 
is performed in an image processing system in the space resolution and gradation resolution of the 
memory for images which interpret those PDL description and an image processing system has. Usually, 
the space resolution and gradation resolution which perform expansion processing here are the same as 
the space resolution of target image formation equipment and gradation resolution including a printer. 
[0026] Moreover, since a lot of image memories are needed in case a color picture etc. is treated, the 
above image-processing methods which utilized various kinds of amount-of-information compression 
methods are proposed. By such method proposed in the Japanese-Patent- Application-No. No. 87460 
[ four to ] official report The field which the picture compression methods aiming at reduction of 
memory, such as JPEG based on DCT, are adopted, and needs the resolution between altitude like an 
alphabetic character/line drawing by picture compression methods, such as JPEG based on DCT, 
fundamentally, Since compression efficiency differs from image quality degradation in the field which 
needs the Takashina tone resolution of a halftone image like natural drawing, the proposal for solving 
those problems is also performed to coincidence. 

[0027] moreover, as an approach of solving the same problem as the above in a 
Japanese-Patent- Application-No. No. 63064 [ four to ] official report Treat the alphabetic character / 
line drawing field in which binarization is possible as a binary image, and it encodes using a MMR 
coding method. The proposal of the image processing system which the field of natural drawing is 
encoded in DCT, expansion or are recording processing is performed in the respectively different 
memory for images, and compression efficiency is raised with outputting to the image formation 
equipment which merges them at the time of an output and is made into the purpose at it, and can obtain 
a good image is made. 

[0028] Moreover, since it has the relation with which space resolution and gradation resolution disagree 
fundamentally in an alphabetic character / line drawing field, and a natural drawing field. It has the 
binary memory for images of high resolution and the memory for multiple-value images of a low 
resolution to an alphabetic character / line drawing field. It is possible to obtain a good image with 
merging and outputting the image data accumulated in each memory for images at the time of an output, 
and some approaches of reducing memory for images etc. are proposed. 
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[0029] however, in such an above-mentioned conventional image processing system In case 
interpretation processing of PDL is performed fundamentally and expansion processing is performed 
Expansion processing can be caiTied out only in the space resolution and gradation resolution of a 
proper which the image processing system or image formation equipment has. As opposed to the image 
data which performed expansion processing in the space resolution and gradation resolution of a proper 
which the image processing system has All are sent to the image formation equipment of the purposes 
including a printer as the same space resolution and gradation resolution, and image formation is 
performed without performing various image processings in an image formation equipment side as 
image data with single space resolution and gradation resolution or performing anything. 
[0030] Usually, the image element which constitutes a document (1 page) can be divided into an 
alphabetic character / line drawing field, a graphic form field, and a natural drawing field, and the space 
resolution and gradation resolution which are needed for each image element differ from each other. 
UsuaDy, in an alphabetic character / line drawing field, although the resolution between altitude is 
needed, since it can express as binary in almost all cases, it is good in low gradation resolution. In a 
graphic form field, since the probability for the same value to appear continuously is high, expressing in 
the resolution between low altitudes is possible, and the space resolution is very lower than the space 
resolution of image formation equipments including an image processing system or a printer, and in 
almost all cases, it can express with binary, and is good in low gradation resolution, moreover, although 
the Takashina tone resolution is required to a halftone image like natural drawing, the resolution 
between altitude is unnecessary, and high resolution serves as over sampling technique, degrades image 
quality on the contrary, can be carried out, and is good for a sake in the resolution between hoUow. 
[0031] In order to perform high definition image formation in true semantics to this appearance 
originally to an image element with the space resolution and gradation resolution from which a demand 
differs, respectively, where that attribute is saved from an image processing system to an image 
formation phase, data should be sent to the image-formation equipment of the purposes including a 
printer, and the image processing and the image formation for which it depended on each image 
formation equipment in the form which suited each property should be performed. 
[0032] [ when the line drawing of the alphabetic character of seven or less points and others is contained 
in the natural drawing read with the scanner ] for example, in the above-mentioned conventional image 
processing system Since the attribute cannot be saved in the image of an alphabetic character field, and 
the image of a natural drawing field and it cannot tell image formation equipments including a printer. 
Also in the case of a printer in which image formation equipment has two kinds of 10,000 line screens 
of for example, 200/400 line In order to perform image formation by 200 lines or 400 line 
immobilization to all fields, in 200 line immobilization The profile of an alphabetic character becomes 
less clear, a little alphabetic character of a halftone etc. turns into an alphabetic character which faded, 
and in 400 line immobilization, while the field of natural drawing will become over sampling technique, 
there is a trouble that the repeatability of a halftone will generaUy get worse. 
[0033] Moreover, although some methods of making the image processing from which a field is 
specified in a certain document (1 page), and the change of a screen and various kinds differ perform etc. 
are considered by the copying machine/printer in recent years, they have the trouble of being unable to 
specify etc., when an alphabetic character field and a natural drawing field overlap and exist as 
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mentioned above by a physical limit of the amount of the memory for specifying a field when above etc., 
limit of a block-definition means, etc. 

[0034] Then, the purpose of this invention is offering the image processing system which can solve the 
various problems which it faces processing the image element which has the attribute from which 
plurality's differed, and are produced. 

[0035] Moreover, the purpose of this invention is offering the huage processing system which can solve 
various troubles relevant to color space conversion processing and color matching processing. 
[0036] Moreover, the purpose of this invention is offering an image processing system with the image 
data control method whose preservation of the attribute about the color space of an image element, other 
spatial frequency, etc. manage each image element according to the attribute about the space resolution 
of others of each image element etc. also about an image element with the same color space at the same 
time it manages an image element with the color space where plurality's differs for every image element, 
and was enabled. 

[0037] Moreover, the purpose of this invention is offering an image processing system with the image 
data control method which managed the image element which needs color matching processing 
different, respectively it having been inputted by the picture input device from which plurality's differs, 
for example, a scanner, the digital still camera, the film projector, various image I/O, drawing 
application, etc. for every image element, and enabled preservation of the attribute of an image element 
of it. 

[0038] Moreover, the purpose of this invention is offering the image processing system which can solve 
various troubles relevant to processing of an image element with space resolution different, respectively 
and gradation resolution. 

[0039] Moreover, the purpose of this invention is offering an image processing system with the image 
data control method which managed the image element with two or more different space resolution and 
gradation resolution for every image element, and enabled preservation of the attribute of an image 
element of it. . 
[0040] 

[Means for Solving the Problem] A data communication means for the image processing system of this 
invention to receive image data with the various image elements sent for code information, A list 
creation means to create the list of various image elements in which it interprets with the procedure in 
which the received code information was able to be decided, and the attribute for said every image 
element is shown. An image data-conversion means to perform compression processing of a class 
according to the attribute of each of said image element in having the document structure where said 
image element of the attribute from which the image data received with said list differs in one document 
exists. An image storage means to memorize temporarily the image data which performed said 
transform processing. It is characterized by having an image interface means to output to said image 
formation equipment while performing signal processing of each image element of the image data 
memorized by said image storage means. When an image data-conversion means has the document 
structure where said image element of the attribute from which the image data received with said list 
differs in one document exists. It can also consider as an image data-conversion means to perform 
compression processing of a class [ element / each / pixel ] according to the attribute of each of said 
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image element with the attribute at the time of said code information reception. 
[0041] 

[Function] In the image processing system of this invention, it faces processing the document with 
which the image element which needs a different image processing in one image exists, the information 
on the attribute of each image element, for example, a color space, space resolution, and gradation 
resolution is generated, and it holds apart from the image data itself. And in the case of image formation, 
by performing an image processing with reference to this attribute information, an image processing is 
performed in the condition of having been most suitable for the class of image formation equipment, 
and the image of high quality is reproduced. 
[0042] 

[Example] The example of this invention is explained in full detail based on an accompanying drawing 
below. 

[0043] [Example 1] Drawing 1 is the block block diagram of the image processing system concerning 
the 1st example of this invention. PostScript (trademark) of the PDL file generated with the host 
computer 1, for example, an Adobe company, and Interpress (trademark) of a Xerox company are 
received by the data cormnunication means 2 which the image processing system possesses, and are 
inputted. The inputted PDL file is passed to the image expansion means 3, and perfomis image 
expansion processing. At the time of image expansion, in case font expansion is perfomied, the data of a 
font memory 4 are referred to and font expansion processing is performed. 

[0044] In the image expansion means 3 of the image processing system of the 1st example, a PDL file is 
interpreted and the object list of each image element is created first. The configuration of an object list 
has composition of the structure which shows whether it is the object which has what kind of color for 
whether it is the image element which each object existed in which location on the image coordinate 
space which this image processing system has, or had the attribute of what kind of color space for of 
what kind of configuration it is an image element again again. The location on image coordinate space " 
can be expressed like (xmin, ymin), and (xmax, ymax). About a configuration, it can express as a raster 
image, the character, a rectangle graphic form, a circle, a line, and other image elements. About the 
attribute of a color space It is possible to express them by directing with the color palette which it is 
expressed by the 3 **** value XYZ, Device KYMC, Device RGB, etc. of the CIE base, and the image 
expansion means 3 has intemaUy about the color. 

[0045] As for the image data which performed image expansion processing and became an object list, 
expansion/transform processing to a raster image are performed by the image expansion means 3. 
[0046] In the 1st example, since the memory 6a-6d (it names generically by 6) for images which has fiaU 
memory as memory for images is assumed, the data after expansion/conversion perform 
expansion/transform processing as a cutting tool map rasterized for every page, and it is temporarily 
memorized by the memory 6a-6d for images of K, Y, M, and C. The capacity of the image memory 6 
with which each pixel can memorize the image of A3 size (297mmx420nmi) with the resolution of 8 
bits and 400dpi (dot/inch) in the image processing system which performs expansion processing in the 
color space of the case of fuU memory, for example, K (black), Y (yellow), and M (Magenta), and C 
(cyanogen) is 128 megabytes. 

[0047] In case expansion/transfonn processing is performed as a cutting tool map rasterized from the 
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object list, supposing it investigates existence of an object for every scan line in the x directions from a 
location [ that image coordinate space is the smallest (x= 0, y= 0) ] and existence of an object is checked, 
expansion/transform processing will be performed to the object, data required for one scan line of the x 
directions will be computed, and required data will be obtained. 

[0048] By processing the same processing to all the objects that exist in one scan line, the cutting tool 
map of one scan line is obtained, and the 1 scan line cutting tool map is written in the memory 6 for 
images, and expansion processing of the following scan line is performed. 
[0049] In this image processing system, in case expansion/transform processing of raster image 
elements other than the color space (here the device KYMC) which the image formation equipment 
which this image processing makes the purpose has in case said expansion processing is performed are 
performed, it processes as follows. 

[0050] When expansion processing of raster image elements other than the color space (here the device 
KYMC) which the image formation equipment which this image processing system makes the purpose 
on the occasion of expansion/transform processing first has is performed. The location of the image 
element with which the color space which the raster image element has, and its image element exist is 
recognized from an object list. The color space conversion image element list in which existence of 
those image elements is shown is created, and, as for delivery and a control circuit 5, the color space 
conversion image element list is held for the data to a control circuit 5 till image data output. 
[0051] Transform processing to the color space in which this image processing system has the image 
element listed by the color space conversion image element list on the occasion of expansion processing 
is not performed, but expansion processing is performed in the color space when having been sent by 
the PDL file. Under the present circumstances, to an image element with the color space of 3 separation, 
expansion processing is performed to YMC of the memory 6 for images which this image processing 
system has, respectively. For example, devices RGB or CEE In XYZ, expansion processing is performed 
for each to the memory 6 for images of YMC. 

[0052] Thus, expansion processing is performed to all 1-page scan lines, and the image data by which 
raster size was carried out to the memory 6 for images is written in. 

[0053] When an image element with the attribute of a different color space at the time of expansion 
processing laps and exists, the attribute which the image element for which it comes to the maximum 
upper case has is applied. 

[0054] As mentioned above, if the image data expansion processing to the memory 6 for images is 
completed with the image expansion means 3, a communication link will be performed through a 
communication link / synchronizing signal 10 between the image formation equipment made into the 
purpose with an image interface / color space bit generation means (only henceforth an image interface) 
7, and an image output synchronizing signal wOl be outputted from image formation equipment through 
a communication link / synchronizing signal 10 to an image processing system. The image interface 
means 7 of this image processing system which received it issues image data output directions to a 
control circuit 5, and the image data in the memory 6 for images intervenes the image interface means 7, 
and is outputted to image formation equipment. In case color space conversion processing outputs a 
required image element with reference to the color space conversion image element list with which the 
control circuit 5 was created at the time of image expansion processing at that time, generation of the 
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color space bit which showed the color space conversion processing tells the iniage interface means 7, 
and an image interface means 7 to by_which it was received generates a color space bit to image data 
output and coincidence, and outputs it to them from the color space bit output signal 9. The image data 
and color space bit which are outputted here are sent to image formation equipment by the image data 
out signal 8 and the color space bit-data output signal 9 of the image interface means 7, respectively. 
Under the present circumstances, image data and a color space bit are sent in the x directions for every 
scan line line sequential from a location [ that the image coordinate space of the memory 6 for images is 
the smallest (x= 0, y= 0) ]. It has the image coordinate space where the memory 6 for images image data 
is remembered to be here and the image coordinate space of the color space conversion image element 
list which the control circuit 5 holds are the same. A sheet of magnitude is the same, and image data and 
a color space bit are outputted to image formation equipment in the form which synchronized for every 
same coordinate data completely at the time of an output. Moreover, all processings within these image 
processing systems are directed in the form where the synchronization was taken by the control circuit 5. 
[0055] An image processing system 200 is shown in drawing 3 . The image processing system 200 has 
an image interface / color space bit interpretation / selector means 201, the color space conversion 
means 202, the filter means 203, the UCR Oower color removal) / black generation means 204, the 
gradation control means 205, the screen treatment means 206, the laser drive circuit 207, and the 
synchronousr control / system control / UI (user interface) control / image-processing control / 
communications control circuit 208. 

[0056] This image processing system 200 may be image formation equipment of the copying machine 
format which has the picture input device 100 equipped with CCD series 1 00a, A/D-converterlOOb, 
shading compensation circuit lOOc, etc. shown in drawing 3 like. In that case, the image data which was 
read by the picture input device 100 and inputted is sent to an image interface / color space 
interpretation / selector means 201 as data of the color space of R (red), G (Green), and B O^lue), 
respectively fi-om the picture-input-device red component output signal 101, the picture-input-device 
Green component output signal 102, and the picture-input-device blue component output signal 103. 
The change to the image data and the input image data from a picture input device 100 which are sent 
from this image processing system is performed using the selector ability of a means 201, and image 
formation processing is performed. Moreover, from an image processing system, an image interface / 
color space bit interpretation / selector means 201 interprets the color space bit sent to the image data 
sent by the image data out signal 8, and coincidence by the color space bit-data output signal 9, and 
does not usually perform transform processing, but tells the color space conversion means 202 for bit 
information as it is. In addition, for 8a, K (black) image data out signal and 8b are [ M (Magenta) image 
data out signal and 8d of Y (yellow) image data out signal and 8c ] C (cyanogen) image data out signals 
among drawing. 

[0057] The color space conversion means 202 performs color space conversion processing which 
changes with directions of each color space bit, respectively by pipeline processing at the time of image 
formation. 

[0058] Drawing 4 is drawing showing the color space conversion function table of a color space bit 

which the image processing system concerning the 1st example of this invention possesses. 

[0059] The color space conversion function which this image processing system has a 2-bit color space 
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bit called a color space bit (1:0) as shown in drawing 4 , and each color space bit shows is device 
KyMC-> device KYMC conversion. (0) 
cm XYZ -> device KYMC conversion (1) 
Device YMC -> device KYMC conversion (2) 
Device RGB -> device KYMC conversion (3) 

It is a ************ function and color space conversion processing is performed with the color space 
conversion means 202 according to directions of the function by this color space bit. 
[0060] Moreover, directions of what kind of color space conversion processing for the synchronousr 
control / system control / UI control / image-processing control / communications control of this image 
formation equipment to be performed in a synchronousr control / system control / UI control / 
image-processing control / communications control circuit 208, and to perform at the time of what kind 
of color space bit are also directed before initiation of operation by software in the same circuit. 
[0061] Moreover, these image formation equipments may be any method in an electrophotography 
method, an Inkjet method, and a hot printing method. 

[0062] Drawing 5 shows the classification of the attribute of an image element with a different color 
space in the 1st example, and is set to the image processing system of the 1st example. The original 
image 300 is the device RGB data image element 301, the device YMC data image element 302, and 
CEE. It is classified into each like the XYZ data image element 303. At the time of each image element 
output, generation processing of the color space bit which each data needs is performed, and color space 
conversion processing is performed to each image element. 

[0063] In the 1st example at the time of device RGB data image element 301 output The color space bit 
of device RGB-> device KYMC conversion (3) is generated. Device RGB-> device KYMC transform 
processing is performed. At the time of device YMC data image element 302 output The color space bit 
of device YMC-> device KYMC conversion (2) is generated, and device YMC-> device KYMC 
transform processing is performed. CIE At the time of XYZ data image element 303 output CBE The 
color space bit of XYZ-> device KYMC conversion (1) is generated, CIEXYZ-> device KYMC 
transform processing is performed, and other fields are received. The color space bit of device KYMC-> 
device KYMC conversion (0) will be generated, and device KYMC-> device KYMC conversion 
(through) processing will be performed. 

[0064] [example 2] drawing 6 is the block block diagram of the image processing system concerning the 
2nd example of this invention. The same number is attached to what performs the same actuation as an 
example 1. LSI for color space conversions according [ in / on the 2nd example and / the almost same 
configuration as the 1st example ] the image data out signal 8 of an image interface / color space bit 
generation means 7, and the color space tag bit-data output signal 9 to general-purpose DLUT (direct 
look-up table) It has composition linked to 1 1. 

[0065] According to the 2nd example, image expansion / generation processing is performed with the 
attribute of the image element inputted fi-om a different picture input device like the 1st example saved, 
the color space conversion processing and color matching processing which are usually performed at the 
time of image expansion are not performed, but image expansion / generation processing is performed 
here. 

[0066] Then, the image data out signal 8 and the color space tag bit signal 9 are outputted like the 1st 



12/25 



Japanese Publication number : 2000-227848 A 



example, and it is LSI for color space conversions. It is inputted into 1 1 . Image data is LSI for color 
space conversions. It is inputted as an image input signal of 1 1, and a color space tag bit is inputted as a 
color space conversion LUT (look-up table) change signal. Here, it is LSI for color space conversions. 
The color space conversion LUT which holds the color space conversion [ as opposed to / in 11 / four 
devices to the interior ] LUT, and is internally referred to in a color space conversion by directions of a 
color space conversion LUT change signal is changed to real time, and color space conversion 
processing and color matching processing in which it differs for every image element are performed. 
[0067] Drawing 7 shows the color matching function table concerning the 2nd example of this invention. 
In the 2nd example a color space tag bit It is used as a color space conversion LUT change signal over 
the hardware color matching LSI which shows actuation as shown in the color function table shown in 
drawing 7 . Since a color space conversion and color matching processing are performed in the interior 
of an image processing system in this example. To directions of the color space tag bit sent to image 
formation equipment, color space conversion processing is not performed in image formation 
equipment, but other image processings, for example, gradation amendment etc., are performed. 
[0068] Drawing 8 is drawing showing a document with the image element which is processed with the 
image processing system concerning the 2nd example of this invention, and which performs color 
matching processing which is different in 1 page. Also when a performing-color matching processing 
which is different in 1 page as shown in drawing 8 image element is contained according to the 2nd 
example, by approaches, such as DLUT, processing at a high speed is attained at altitude, and different 
color matching processing for every image element can be processed on real time at the time of an 
image output. The color matching output image 400 shown in drawing 8 is drawing indicated to be a 
document containing the image element inputted by three different picture input devices. A, B, and C, 
and is drawing having shown the image element 401 from A picture input device, the image element 
402 from B picture input device, and the image element 403 from C picture input device. Moreover, in 
the 2nd example, it sets in the same configuration and the high-speed color space conversion processing 
facility to various system value dealt with within various conversion at the system value dealt with not 
only the color space conversion processing at the time of an image output within an image processing 
system but within an image processing system and other computers is offered. 
[0069] Drawing 9 is drawing showing the processor of the high-speed color space conversion 
concerning the 2nd example of this invention. Drawing 9 is the image interface / color space bit 
generation means 7, and LSI for color space conversions in drawing 6 . It is drawing which extracted 
only the part relevant to the high-speed color space conversion processor of 1 1, and was shown. The 
high-speed color space conversion processing facility (acceleration) to various system value dealt with 
within various conversion at the system value which uses this processor and is dealt with not only the 
color space conversion processing at the time of an image output within an image processing system but 
within an image processing system, and other computers is offered. 

[0070] The selector ability for changing the image input data source of each color of C, M, Y, and K to 
the processor of a high-speed color space conversion. The image input/output interface 16 with the 
high-speed DMA function which can be outputted and inputted at a high speed for the image data from 
the memory for images of each color is provided. Image data is inputted into a high speed in a DMA 
transfer from the memory for images of each color. Color space conversion data input FIFO A store is 
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temporarily carried out to 14 and it is color space conversion data input FIFO. When the store of die 
input data which should make a color space conversion to 14 is carried out, it is LSI for color space 
conversions. 1 1 fetches the data automatically and performs color space conversion processing. The 
data after a color space conversion are color space conversion data output FIFO. A store is carried out to 
15 and it is color space conversion data output FIFO. If the store of the output data after changing into 
15 is carried out, the image input^output interface 16 will carry out the store back of the data after a 
color space conversion to the memory for images of each color at a DMA transfer at a high speed 
automatically. 

[0071] Usually, in such color space conversion processing, an input image data source takes the 
configurations (RGB, YMC, L* a* b*, etc.) of three elements, and the output image data after 
conversion takes the configuration of 3 or 4 elements. It is LSI for color space conversions to the above 
mentioned appearance. Two or more required LUTs are held to the color space conversion, and 1 1 can 
change LUT required for a color space conversion at each color space conversion pixel measure to the 
interior with input directions of the color space bit-data output signal 13 over color matching. The color 
space bit data which directed to change LUT to the memory for images of K (black) for every image 
element when an input image data source was 3 element input are prepared, and it is LSI for color space 
conversions to other input image data and coincidence of three elements about the data. By giving 1 1, it 
is possible to perform color space conversion processing which is different in each image element unit 
or the image pixel measure of arbitration at a high speed. 

[0072] [Example 3] Drawing 10 is the block block diagram of the image processing system concerning 
the 3rd example of this invention. In addition, the same sign is given to the part corresponding to the 1st 
and 2nd examples. 

[0073] In the 1st and 2nd examples, although processed paying attention to the color space of an image, 
in the example after the 3rd example^ it-processes paying attention to the space resolution and gradation 
resolution of an image. 

[0074] In the 3rd example, an image interface means 30 to generate the object tag bit which replaces 
with an image interface means 7 to generate the color space bit of the 1st example, and shows the 
property of an image is established. Moreover, the image data-conversion means 17 which generates an 
object tag is established. 

[0075] The PDL file generated with the host computer 1 is received by the data communication means 2, 
and is inputted. The inputted PDL file is passed to the image expansion means 3, and performs image 
expansion processing. At the time of image expansion, in case font expansion is performed, the data of a 
font memory 4 are referred to and font expansion processing is performed. 

[0076] In the image expansion means 3, a PDL file is interpreted and the object list of each image 
element is created first. Although the configuration of an object list is the same as that of the 1st 
example, it has the information on an attribute which it replaces with the information on the attribute of 
a color space, and shows the property of an image. It is expressed the attribute which shows the property 
of an image by an alphabetic character, a line drawing, natural drawing, the graphic element, etc. 
[0077] The image data which performed image expansion processing and became an object list is 
passed to the image data-conversion means 17, and expansion or transform processing is performed to 
various data. 
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[0078] The data after conversion perform expansion/transfonii processing as a cutting tool map 
rasterized for every page, and are temporarily memorized by the memory 6a-6d for images of K, Y, M, 
andC. 

[0079] In case expansion/transform processing is performed as a cutting tool map rasterized from the 
object list, like the 1st example, expansion processing is performed to all 1-page scan lines, and the 
image data rasterized to the memory 6 for images is written in. 

[0080] While performing the above-mentioned expansion processing, the image data-conversion means 
17 performs object tag generation. The object list passed to the above mentioned appearance at the 
image data-conversion means 17 can judge clearly the attribute which the object's existence location 
where each attributes differ, and its object (image element) have. The image data-conversion means 17 
performs tag bit generation processing to tag bit memory 6e based on this information. 
[0081] The function table of the tag function which relates to the 1st example at drawing 11 is shown. 
Tag bit memory 6e which the image processing system of this example possesses is memory with the 
magnitude of 2 bit x4 megapixel (8 megabits) called a tag bit (1 :0), and it is used in order to classify 
four kinds of image elements, so that drawing 1 1 may show. Each image element field is classified into 
natural drawing field (3) graphic-form field (2) alphabetic character / line drawing field (1), other fields, 
and (0). The property which each image element has, and the location where the image element exists 
are got to know, and a tag bit is written in the appearance shown on the tag bit function table of drawing 
1 1 to tag bit memory 6e at the same time the image data-conversion means 17 performs image data 
expansion / transform processing in tag bit generation. 

[0082] When an image element with a different attribute at the time of expansion processing laps and 
exists, the attribute which the image element for which it comes to the maximum upper case has is 
adapted. 

[0083] As mentioned above, if the image data expansion processing to the memory 6 for images and the 
tag bit generation processing to tag bit memory 6e are completed with the image data-conversion means 
17, a communication link wiD be performed through a communication link / synchronizing signal 10 
between the image formation equipment made into the purpose with the image interface means 30, and 
image formation equipment will output an image output synchronizing signal through a communication 
link / synchronizing signal 10 to an image processing system. The image interface means 30 of this 
image processing system which received it issues image data output directions to a control circuit 5, and 
the image data in the memory 6 for images and the tag bit in tag bit memory 6e intervene the image 
interface means 30, and are outputted to image formation equipment. Image data and a tag bit are sent 
by the image data out signal 8 of the image interface means 30, and tag bit-data output-signal 9a to 
image formation equipment, respectively in that case. 

[0084] Under the present circumstances, the memory 6 for images to which image data and a tag bit are 
sent in the x directions of the image coordinate space of the memory 6 for images for every scan line 
from a location [ being the smallest (x= 0, y« 0) ] line sequential, and an image data storage is carried 
out here, Since tag bit memory 6e a tag bit is remembered to be has the same image coordinate space 
and a sheet of magnitude is the same, image data and a tag bit are outputted to image formation 
equipment in the form which synchronized for every same coordinate data completely at the time of an 
output. Moreover, processing within these image processing systems is directed in the form where the 
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synchronization was taken by the control circuit 5. 

[0085] The image processing system 200 of the image formation equipment which this image 
processing system makes the purpose at drawing 12 is shown. The point that the image processing 
system 200 shown in drawing 12 has the configuration similar to the image processing system shown in 
drawing 3 , replaces it with an image interface / color space bit interpretation / selector means 201, and 
an image interface / tag interpretation / selector means 201a is prepared differs from the point that 
gamma amendment means 209 is newly established. 

[0086] the image interface / tag interpretation / selector means 201 shown in drawing 12 inteipret the 
tag bit sent by image data, simultaneously tag bit-data output-signal 9a sent from the image data out 
signal 8 in an image processing system, and teUs each processing means of an image-processing means 
(usually — transform processing — not carrying out — bit information as it is). 
[0087] Each image-processing means of gamma amendment means 209, the color space conversion 
means 202, the filter means 203, the UCR (lower color removal) / black generation means 204, the 
gradation control means 205, and the screen treatment means 206 has LUT (look-up table) for 
performing an image processing different, respectively from the image-processing function in which 
directions of each tag bit perform an image processing different, respectively, and pipeline processing 
performs an image processing according to directions of a tag bit to the image data sent from the image 
processing system. 

[0088] Processing of the screen treatment means 206 is explained as an example of an image processing. 
The tag bit which the screen treatment means 206 is a screen treatment means with two kinds of 10,000 
line screens of 200/400 line here, and is sent from this image processing system Since it is classified 
into natural drawing field (3) graphic-form field (2) alphabetic character / line drawing field (1), other 
fields, and (0), in the case of an alphabetic character / line drawing field (1) It is processed by the 
appearance which outputs by 400 lines and is outputted to 200 lines in other fields, and the output is 
sent to the laser drive circuit 207, and image formation is performed. 

[0089] With the change of the multiplier of gamma amendment with ganrnia amendment means 209, 
and the color space conversion means 202, the change of the gradation control LUT at the time of 
gradation control is performed by the change of the filter factor at the time of filtering, and the UCR / 
black generation means 204 like this by the change of the multiplier of UCR / black generate time, and 
the gradation control means 205 with the change of LUT at the time of color space conversion 
processing, and the filter means 203. 

[0090] Moreover, directions of what kind of image processing for the synchronousr control / system 
control / UI control / image-processing control / communications control of this image formation 
equipment to be performed in a synchronousr control / system control / UI control / image-processing 
control / communications control circuit 208, and to perform at the time of what kind of tag bit are also 
directed before initiation of operation by software in the same circuit. 

[0091] Drawing 13 shows the classification of the attribute of the image data in the 3rd example, in the 
image processing system of the 3rd example, the original image 500 is classified into each like an 
alphabetic character / line drawing element extract image 501, the graphic-element extract image 502, 
and the natural drawing element extract image 503, and generation processing of a tag bit is performed. 
[0092] Drawing 14 is drawing showing the high-speed screen generation means concerning the 3rd 
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example of this invention. Drawing 14 is drawing which extracted the part relevant to the high-speed 
screen transform-processing system of the image interface means 30 in the image processing system in 
drawing 10 , and was shown. It becomes possible to perform screen generation / transform processing at 
a high speed to the input image which used this processor and was read from various image inputs and 
edit equipments, such as not only the object tag generation at the time of an image output within an 
image processing system but a host computer. The selector ability for changing the image input data 
source of each color of C, M, Y, and K to a high-speed screen generation processor. The image 
input/output interface 18 with the high-speed DMA function which can be outputted and inputted at a 
high speed for the image data from the memory for images of each color is provided. Image data is 
inputted into a high speed in a DMA transfer from the memory for images of each color, and it is the 
screen translation data input FIFO. A store is temporarily carried out to 19. Screen translation data input 
FIFO If the store of the input data which should be changed [ which should change and should 
screen-generate ] is carried out to 19, it will be the screen generation LSI. 21 fetches the data 
automatically and performs screen generation / transform processing. The data after screen generation / 
conversion are the screen translation data output FIFO. A store is carried out to 20 and it is the screen 
translation data output FIFO. If the store of the output data after screen generation / conversion is 
carried out to 20, the image input/output interface 18 will carry out the store back of the data after 
screen generation / conversion to the memory for images of each color at a DMA transfer at a high 
speed automatically. The above-mentioned screen generation / transform processing can perform screen 
generation / change processing which is different for every configuration image element using the 
object tag bit generated inside the image processing system. 

[0093] Drawing 15 is the conceptual diagram of the image component of the document concerning the 
3rd example of this invention. 

[0094] For example, when a screen is changed with the screen of a single class, for example, the screen 
of 200/400 line of 10,000 lines, for every image element in image formation equipment in said 3rd 
example, image degradation of for example, a white omission etc. may occur on the changed boundary 
line, in such a case, as shown in drawing 15 , in case image elements, such as an alphabetic character 
which needs high space resolution on the field of the image element of a photograph or a halftone, exist 
The image screen (for example, area gradation methods, such as a halftone dot and an error diffusion 
method) on which image degradation does not take place to an image processing system side to the 
image element which exists in the bottom of it performs image generation. About the field, nothing can 
be processed with image formation equipment, but image degradation generated on the boundary line 
from which a screen changes by performing image screen generation processing with image formation 
equipment only to the image element of an alphabetic character can be prevented. In drawing 15 , the 
photograph drawing image domain where 601 performed image generation with the error diffusing 
screen, and it was superimposed on the alphabetic character is shown, and 602 shows the field where 
the halftone dot screen performed image generation, and it was superimposed on the alphabetic 
character. Moreover, the image screen with which the low noise screen to which image degradation 
does not take place with a host computer 1 differs from various image screen include angles in 
mounting of this example is generated, the data-communication means 2 of this image processing 
system is minded for the generated image screen, and it is the halftone generation LSI. Threshold matrix 
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RAM connected to 21 The function to in_which various image screen generation / conversion of 
arbitration can be specified is also provided by reading into 22. 

[0095] Halftone generation LSI At the time of screen generation / conversion of 21, it is the threshold 
matrix RAM first. Various threshold matrix data are inputted into 22. If a screen generation means is a 
halftone dot, if threshold matrix data are a dither etc. about the halftone dot gradation pattern again, they 
will input the dither threshold panem of 4x8 grade in which the threshold was shown, and will input the 
threshold in multiple-value error diffusion of error diffusion etc. Moreover, in addition to this, in the 
case of the low noise screen by the area gradation method of a proper etc., the gradation pattern is 
inputted. In the case of screen generation / transform processing, screen generation / transform 
processing is performed at a high speed to input data at a high speed with reference to the threshold 
matrix data of the threshold matrix RAM 22 the whole input matrix data. 

[0096] [Example 4] Drawing 16 is drawing showing the function table of a tag bit which the image 
processing system concerning the 4th example of this invention possesses. 
[0097] In the 4th example, it sets to the system of the same configuration as the image formation 
equipment 200 of the image processing system of the 3rd example. It constitutes from memory with the 
magnitude of triplet x4 megapixel (12 megabits) called a tag bit (2:0) in the configuration of tag 
memory. A color gradation (natural drawing) field (7), a gray shade (natural drawing) field (6) as shown 
in drawing 16 , It corresponds to a classification of an image element like a background color field (5) 
FOA grand color field (4), a halftone alphabetic character field (3), a color alphabetic character field (2), 
a black alphabetic character field (1), and other fields (0). 

[0098] In the 4th example, actuation of the processing means of others of an image processing system 
and actuation of the image formation treatment taken the purpose are the same actuation as the 3rd 
example, and show the image processing system with which classifications of a corresponding image 
element differ. 

[0099] [Example 5] Drawing 17 is the block block diagram of the image processing system concerning 
the 5th example of this invention, and has given the same number to the block which has the same 
function as the 3rd example. 

[0100] In the 5th example, the image processing system with the memory for images corresponding to a 
multiple-value image output with the color space of R, G, and B is shown in the system of the same 
configuration as the image formation equipment 200 of the image processing system of the 3rd example. 
[0101] In the 5th example, corresponded to the output with the color space of R, G, and B of image data, 
memory [ 96 megabytes of] 6ffor images, which can memorize the image of A3 size (297mmx420nmi) 
with the resolution of 8 bits of each pixel, and 400dpi — 6 g It has 6h and the image processing system 
with the same function as the 3rd example corresponding to the image output of R, G, and B multiple 
value is shown. 

[0102] [Example 6] Drawing 18 is the block block diagram of the image processing system concerning 
the 6th example of this invention, and has given the same number to the block which has the same 
function as the 3rd example. 

[0103] In the 6th example, in case it does not have the continuous image memory space of magnitude 
required for memory 6i for 1-page images, but it has imagination memory space more nearly little than 
it and an image is developed in the memory for images, a binarization coding method, a 
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run-length-coding method, and a JPEG coding method are used to each field of an alphabetic character / 
line drawing field, a graphic form field, and a natural drawing field, respectively. 
[0104] From the object list created by the image expansion means 3 like the 3rd example, the image 
data-conversion means 17 interprets and it classifies into each attribute according to the 6th example of 
this invention. Here, it is classified into an alphabetic character / line drawing field, a graphic form field, 
and a natural drawing field fi"om an object list like the 3rd example. As for each classified image 
element, the optimal coding transfonn processing is memorized to each image element by software or 
memory 6i for images whose image data of the middle format generated by being carried out in 
hardware and performing conversion coding processing is the image storage means 6 with the image 
data-conversion means 17. The image data-conversion means 17 also generates the function data used 
in order to decode and combine the image data of these middle formats and to generate a raster image, 
and is memorized to memory 6i for images which is the image storage means 6 at the same time it 
performs these processings. In addition, as for 23, the memory read/write control signal for images and 
24 are the memory input data signals for images among drawing. 

[0105] Drawing 19 shows the image data of the middle format memorized by the memory for images 
which is the memory map and image storage means of the memory for images which the image 
processing system concerning the 6th example of this invention possesses, and which are an image 
storage means with a schematic diagram. Image data is memorized like the memory map 700 shown in 
drawing 19 by memory 6for images i which is the image storage means 6 of this example. An 
alphabetic character / line drawing data 701 is memorized as a binary bit map data format 705 of a 
binarization coding method. Color data 702 It memorizes as a data format 706 of 8-bit color ** A of FG 
(foreground) color / BG O)ackground) as color data of a binarization coding method and a run length 
encoding coding method. The natural drawing data 703 are memorized in the data format 707 of a JPEG 
coding method, and the function data 704 are memorized as function data and run length data 708. 
Function data are memorized here and 4 bits and run length data are memorized by total of the 16-bit 
data format of 12 BITSU **. 

[0106] If it is generated by the image data-conversion means 17 and the image data storage of the 
middle format of data (1 page or two or more pages) to memory 6i for images which is the image 
storage means 6 is completed in the 6th example A communication link is performed through a 
communication link / synchronizing signal 10 like the 3rd example between the image formation 
equipment made into the purpose with the image interface means 30, a communication link / 
synchronizing signal 10 is intervened fi-om image formation equipment, and an image output 
synchronizing signal is come out of and carried out. The image interface means 30 of this image 
processing system which received it issues image data output directions to a control circuit 5, and the 
image data of memory 6i for images intervenes the image interface means 30, and is outputted to image 
formation equipment. In the image interface means 30 of the 6th example, image data is outputted to 
image formation equipment, performing decode processing for the image data of the middle format 
encoded when outputting image data to image formation equipment. 

[0107] Drawing 20 is a block block diagram of the image interface means 30 which the image 
processing system concerning the 6th example possesses. 

[0108] 30a of drawing 20 is a memory read/write control circuit, and 30b is a multiplexer, moreover ~ 
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AR1-AR4 of drawing 20 — respectively function data pointer register 30c -- An alphabetic character / 
line drawing data pointer register 30d, color data pointer register 30e, To the appearance which is 
natural drawing data pointer register 30f, and was shown in the memory map 700 The address with 
which the image data of each middle format irregularly memorized by the non-fixed length should be 
referred to is shown, and it is set to the start address in which the image data of each middle format of 
the first page exists at the time of initialization. 

[0109] If the image data output directions to image formation equipment are issued by the control 
circuit 5, the image interface means 30 will read the image data of the middle format from memory 6for 
images i which is the image storage means 6 from the memory input data signal 24 for images. 
[0110] To the beginning, it is the function data FIFO first. 30g, an alphabetic character / line drawing 
data FIFO 30h, color data FIFO 30i, natural drawing data FIFO A store is carried out until each data of 
30j grows into the condition of FULL. If each FIFO will be in a FULL condition, the synchronizing 
signal directions for data output will be taken out from a communication link / 30n of synchronizing 
signal control circuits to image formation equipment, and, as for the image formation equipment which 
received it, the synchronizing signal of image data output directions will be outputted through a 
communication link / synchronizing signal 10 to this image processing system. Next, a communication 
link / 30n of synchronizing signal control circuits which received the synchronizing signal of image data 
output directions send the directions which read the data from FIFO to a function control circuit / 
multiplexer / tag bit generation circuit 30o. The function control circuit / multiplexer / tag bit generation 
circuit 30o which received the data reading directions from FIFO are the function data FIFO. Function 
data are read from 30g, they are decoded, and it judges the thing which data of whose are next the need, 
and what kind of function it is again. 

[0111] Drawing 21 is drawing showing the function table about the image formation function to the 
image interface means which the image processing system concerning the 6th example of this invention 
possesses. 

[01 12] A function control circuit / multiplexer / tag bit generation circuit 30o decodes function data to 
the appearance shown in the function table of drawing 21 . 

[0113] Use (0) of the alphabetic data in drawing 21 is the data area of an alphabetic character / line 
drawing field, and is the function of elongating an alphabetic character / line drawing data, and 
outputting as image data here, and the number of output pixels is outputted by the pixel shown in the 
field of the run length of function data. 

[0114] Moreover, color-data reversal (1) is refeired to in the form which FG color data and BG color 
data this bit of whose is 1 reversed like the background color and the FOA grand color, respectively, 
although FG color data are referred to as a FOA grand color of an alphabetic character or a graphic form 
and BG color data are referred to as a background color of an alphabetic character or a graphic form, 
when referring to color data in the usual case. 

[0115] Moreover, it is shown that a graphic form / natural drawing (2) is a graphic form data area or the 
field of natural drawing data, in the case of graphic data, run length decoding is carried out, image data 
is outputted, in the case of natural drawing data, natural drawing data are elongated, and it outputs 
image data. 

[0116] The number of output pixels of the image data outputted by elongating the run length and natural 
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drawing data which carry out run length decoding here is outputted by the pixel shown in the field of 
the run length of function data. 

[0117] Use (0) of alphabetic data and directions of a graphic form / natural drawing (2) are outputted 
here using an alphabetic character / line drawing data, when both alphabetic data use is directed, and a 
FOA grand color and a background color are chosen from FG color and natural drawing data, 
respectively. When color-data reversal (1) is directed to coincidence, FG color and the output of natural 
drawing data are reversed. 

[01 1 8] Moreover, the White output (3) shows that the White data are outputted, in case a 1-page margin 
or a margin is outputted, it is used, and the number of output pixels of the image data outputted is 
outputted by the pixel shown in the field of the run length of function data. 

[01 19] Next, a function control circuit / multiplexer / tag bit generation circuit 30o performs elongation 
processing, and outputs image data at the same time it decodes the function assigned as mentioned 
above and reads data from each FEFO according to directions of each function. 

[0120] Reading of the data to FIFO is controUed here to always maintain the condition of FULL until 

read-out of data is performed, data reading is repeatedly performed sequentially from FIFO which 

stopped being in a FULL condition and the image output which is 1 page is completed. 

[0121] These image generation processings are fundamentally performed for every line, and the output 

of 1-page image data is completed with repeating and outputting all the Rhine data. 

[0122] Drawing 22 is a block block diagram of function control / multiplexer / tag bit generation means 

30o of the image interface means 30 which the image processing system concerning the 6th example of 

this invention possesses. 

[0123] In drawing 22 , it is a register for holding temporarily the color data with which color data 
register 35b was outputted from 301. of color-data delay circuits in the alphabetic character / line 
drawing field data which.binary data register 35a was elongated from an alphabetic character / line 
drawing data elongation circuit 30k, and was outputted, and the natural drawing field data with which 
natural drawing data register 35c was elongated and outputted from 30m of natural drawing data 
elongation circuits, respectively. Moreover, 35d of function decoding / count control circuits is the 
function data FIFO. The function data obtained as an output of 30g are held temporarily, are decoded, 
and each function as shown on the function table of drawing 21 is performed by giving directions to 
binary data register 35a, color data register 35b, natural drawing data register 35c, and a multiplexer / 
tag generation control circuit 35e. Under the present circumstances, data required for function activation 
are read into either binary data register 35a, color data register 35b and natural drawing data register 35c 
at coincidence. 

[0124] Next, in the case of the function which outputs color data, for example, color data are read from 
color data register 35b, it outputs color data by the color / natural drawing multiplexer 35f, and then 
performs a function by outputting the color data outputted by binary / color / natural drawing 
data-multiplexer 35g by the color / natural drawing multiplexer 35f. 

[0125] Moreover, 35d of function decoding / count control circuits has the counter used in order to 
count the activation pixel of the function in the interior, and they count the number of activation pixels 
of the same function shown in the run length field of function data. When activation of the same 
function counts only the number of activation pixels given by this counter, activation of that function is 
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ended, data required for the next function activation will be read into either binary data register 35a, 
color data register 35b and natural drawing data register 35c at the same time new function data are read, 
and the foUowing function will be performed similarly. 

[0126] Even if it is the case of the function which shows the output of an alphabetic character / line 
drawing data, the outputs of natural drawing data, or those combination outputs, it is processed similarly, 
and it becomes possible to acquire the raster image of image data made into the purpose. A tag bit as 
shown on the function table of drawing 1 1 at the same time a multiplexer / tag generation control circuit 
35e generates the raster image of the image data which recognizes which data of binary data, color data 
/ natural drawing data are outputted by the performed function, and targets it is generated to coincidence, 
and a tag bit is outputted in the form which synchronized with image data, in addition, drawing 22 ~ 
setting — 30p ~ a function data FIFO output signal and 30q — a function data FIFO control signal and 
30r — a natural drawing data elongation circuit output signal and 30w show an alphabetic character / 
line drawing data elongation circuit control signal for an alphabetic character / line drawing data 
elongation circuit output signal, and 30s, and, as for a color-data delay circuit control signal and 30v, a 
color-data delay circuit output signal and 30u show 30t of natural drawing data elongation circuit 
control signals. 

[0127] Moreover, in the same configuration as the 6th example of the above, a DCT coding method etc. 
may be used to a natural drawing field using a MMR coding method to an alphabetic character / line 
drawing, and a graphic form field. 
[0128] 

[Effect of the Invention] Since the image processing system made into the purpose at the time of image 
formation, without performing color space conversion processing by software in an image processing 
system side to a document with the image element of the color space where the plurality in 1 page 
differs like according to this invention explained in full detail above performs color space conversion 
processing in hardware-pipeline processing, expansion processing of an image is attained more at a high 
speed, and image formation/output can be performed at a high speed. 

[0129] Moreover, according to this invention, an image element with each image element to which 
different color matching processing in which it was inputted by different picture input device contained 
in one document is needed, and an attribute different, respectively is received. It becomes possible to 
perform image expansion / generation processing, with the attribute of each image element held, and to 
perform different color matching processing for every image element, and it becomes possible to obtain 
the image ou^ut which reproduced the color of a more nearly quality input image faithfully. 
[0130] Moreover, image formation can be performed with the attribute of the space resolution which 
each image element has in 1 page to an image element with the property that plurality differs according 
to this invention, and gradation resolution held, and since it made it possible to perform the image 
processing which was adapted for the property which each image element has, high definition image 
formation which is not by the former can be performed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block block diagram of the image processing system concerning the 1st example of 
this invention. 

[Drawing 2] It is the block block diagram of the image processing system of the conventional example 
contrasted with this invention. 

[Drawing 3] The image processing system concerning the 1st example of this invention is the block 
block diagram of the image formation equipment possessing the color space bit interpretation means, 
the color space conversion processing means, and the various image-processing means which are made 
into the purpose. 

[Drawing 4] It is drawing showing the color space conversion function table of a color space bit which 

the image processing system concerning the 1st example of this invention possesses. 

[Drawing 5] It is drawing showing a document with two or more image elements of a color space which 

is different in 1 page processed with the image processing system concerning the 1st example of this 

invention. 

[Drawing 6] It is the block block diagram of the image processing system concerning the 2nd example 
of this invention. 

[Drawing 7] It is drawing showing the color matching function table which the image processing system 
concerning the 2nd example of this invention possesses. 

[Drawing 8] It is drawing showing a document with a performing-color matching processing which is 
processed with image processing system concerning example of 2 of this invention, and which is 
different in 1 page image element. 

[Drawing 9] It is drawing showing the processor of the high-speed color space conversion concerning 
the example of 2 of this invention. 

[Drawing 10] It is the block block diagram of the image processing system concerning the 3rd example 
of this invention. 

Prawing 1 1] It is drawing showing the function table of a tag bit which the image processing system 
concerning the 3rd example of this invention possesses. 

[Drawing 12] The image processing system concerning the 3rd example of this invention is the block 
block diagram of the image formation equipment possessing a tag bit interpretation means and various 
image-processing means made into the purpose. 

Prawing 13] It is drawing having shown the division concept of the image component of the document 
(1 **-JI) concerning the 3rd example of this invention. 

[Drawing 14] It is the block block diagram of the high-speed screen generation means concerning the 
3rd example of this invention. 

[Drawing 15] It is the conceptual diagram of the image component of the document concerning the 3rd 
example of this invention. 

[Drawing 16] It is drawing showing the function table of a tag bit which the image processing system 
concerning the 4th example of this invention possesses. 
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[Drawing 17] It is the block block diagram of the image processing system concerning the 5th example 
of this invention. 

[Drawing 18] It is the block block diagram of the image processing system concerning the 6th example 
of this invention. 

[Drawing 19] It is the schematic diagram of the various middle format data memorized by the schematic 
diagram and image storage means of a memory map of the image storage means which the image 
processing system concerning the 6th example of this invention possesses. 

[Drawing 20] It is the block block diagram of an image interface means which the image processing 
system concerning the 6th example of this invention possesses. 

[Drawing 21] It is drawing showing the function table about the image formation function to the image 
interface means which the image processing system concerning the 6th example of this invention 
possesses. 

[Drawing 22] It is the block block diagram of function control / multiplexer / tag bit generation means 
of an image interface means which the image processing system concerning the 6th example of this 
invention possesses. 
[Description of Notations] 

1 ~ A host computer, 2 ~ A data communication means, 3 ~ Image expansion means, 4 ~ A font 
memory, 5 — A control circuit, 6, 6a-6d, 6f-6i ~ Memory for images, 6e — Tag bit memory, 7 ~ An 
image interface / color space bit generation means, 8 — An image data out signal, 8 a— K (black) image 
data out signal, 8 b-Y (yellow) image data out signal, 8 c~M (Magenta) image data out signal, 8 d-C 
(cyanogen) image data out signal, 9 A color space bit-data output signal, 9a - Tag bit-data output 
signal, 10 ~ A communication link/synchronizing signal, 11— LSI for color space conversions, 14 — 
Color space conversion data input FIFO, 15 — Color space conversion data output FIFO, 16 — Image 
input/output interface, 17 ~ An image data-conversion means, 18 ~ An image input/output interface, 19 
- Screen translation data input FIFO 20 - The screen translation data output FIFO, 21 ~ Screen 
generation LSI 22 — The threshold matrix RAM, 23 - The memory read/write control signal for images, 
24 — The memory input data signal for images, 30 — Image interface means, 30a — A memory 
read/write control circuit, 30b — Multiplexer, 30c ~ A function data pointer register, 30d ~ An 
alphabetic character / line drawing data pointer register, 30e - A color data pointer register, 30f - 
Natural drawing data pointer register, 30g - The function data FIFO, 30h - An alphabetic character / 
line drawing data FIFO 30i ~ Color data FIFO, 30j - The natural drawing data FIFO, 30k ~ An 
alphabetic character / line drawing data elongation circuit, 301 - A color-data delay circuit, 30m - A 
natural drawing data elongation circuit, 30n — A communication link / image control circuit, 30o - A 
function control circuit / multiplexer / tag bit generation circuit, 30p - A function data FIFO output 
signal, 30q - Function data FIFO control signal, 30r - An alphabetic character / line drawing data 
elongation circuit output signal, 30s — An alphabetic character / line drawing data elongation circuit 
control signal, 30t ~ A color-data delay circuit output signal, 30u — Color-data delay circuit control 
signal, 30v — A natural drawing data elongation circuit output signal, 30w ~ Natural drawing data 
elongation circuit control signal, 35a ~ A binary data register, 35b - A color data register, 35c 
Natural drawing data register, 35d ~ Function decoding / count control circuit, 35e - A multiplexer / 
tag generation / control circuit, 35f - A color / natural drawing / multiplexer, 35g— Binary / color / 
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natural drawing data multiplexer, 100 - A picture input device, 101 ~ A red component output signal, 
102 - Green component output signal, 103 A blue component output signal, 200 - An 
image-processing means, 201 ~ An image interface / color space bit interpretation / selector means, 
201a " An image interface / tag interpretation / selector means, 202 - Color space conversion means, 
203 - A filter means, 204 - UCR / black generation means, 205 -- Gradation control means, 206 - A 
screen treatment means, 207 - A laser drive circuit, 208 -- A synchronousr control / system control / UI 
control / image-processing control / communications control circuit, 209 — gamma amendment 
processing means, 300 ~ An original image, 301 - Device RGB data image element, 302 - A device 
YMC data image element, 303 - CIE XYZ data image element, 400 - A color matching output image, 
401 ~ The image element from A picture input device, 402 - The image element from B picture input 
device, 403 - The image element from C picture input device, 500 ~ An original image, 501 - An 
alphabetic character / line drawing element extract image, 502 — Graphic-element extract image, 503 — 
A natural drawing element extract image, 601 — The photograph drawing image domain where the error 
diffusing screen performed image generation, and it was superimposed on the alphabetic character, 602 
— The field where the halftone dot screen performed image generation, and it was superimposed on the 
alphabetic character, 700 — The memory memory map for images, 701 ~ Alphabetic character 1 line 
drawing data, 702 [ - A binary bit map data format, 706 / ~ A color data format, 707 / ~ A natural 
drawing data format, 708 / ~ Function data format ] Color data, 703 ~ Natural drawing data, 704 - 
Function data, 705 



[Translation done.] 
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